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PREFACE 

Same time ago, I was called on to instruct a number of 
young women in kitemaking, who, in turn, were to act as 
instructors in summer church schools. This book has been 
the outgrowth of my lecture-demonstrations. 

There are many excellent magazine articles and a few good 
books on kitemaking ; but the articles are, for the most part, 
hard to find except in the larger libraries, and the books call 
for materials not likely to be had outside of manual-training 
supply houses or large lumber yards. 

Since only the commonest materials are required in 
making the kites herein described, it is felt that this book is 
not duplicating the efforts of others. It is hoped that this 
effort will find favor with the teachers in public and special 
schools, with playground instructors, and in particular with 
the boys and girls themselves. 

L. L. H. 

Harvey, Illinois, 

April 25, 1929 
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INTRODUCTION 


In preparing this book of kites, I have tried to make the 
directions as complete as possible without needless repeti- 
tion. More details are given in the first group than in the 
others. After a successful two-stick kite has been made and 
flown, attention having been given to the lashing together 
of sticks, wrapping of stick ends, papering, etc., further kite- 
making will resolve itself into following the patterns. 

There may be better ways of lashing and framing kites 
than those given here, and, no doubt, there may be objections 
raised to making large kites by these methods. But this book 
was designed as a guide to the making and flying of moder- 
ate-sized kites, and it is not planned to treat of knots and 
lashings, nor to go deeply into the professional aspects of 
kitemaking. On the contrary, everything else is kept sub- 
ordinate to the idea of presenting such directions for making 
kites that fly as can be carried out, without previous kite- 
making experience, in almost any home. 

I have rarely indicated the thickness of the sticks. Unless 
specified, the thickness is to be 3/16 inch which is about the 
thickness one is able to get from the material described. If 
one wishes to make a kite twice as large, it will be better to 
double the thickness of the stick instead of doubling the 
width. Of course, other material will have to be used, or the 
sticks built up as described in Chapter VII. 

I have allowed a liberal amount of the stick to project 
beyond the margins of the kites. Experience has taught me 
that a broken stick is easier to replace than it is to make 
extensive repairs in the paper or to repair both stick and 
paper. The projecting stick ends save the paper, and do not 
render the sticks any more likely to break. 

I have recommended slitting the ends of the sticks with a 
thin saw to receive the framing string. If no thin saw is at 
hand, the sticks may be notched with a sharp knife and 
lashed in place as shown in Figure 2. 
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Some kites cannot be framed entirely with framing string 
without using too many sticks. I reduce the number of sticks 
to the minimum, and use a dark-colored framing string, 
letting it go where it will. A dark-colored string is not noticed 
when the kite is flying. If any sticks show, a little ink and 
chalk will tone the color of the wood to a tint that will be 
little noticed. Of course, there will be places in the kite that 
will need stiffening. I use trough-shaped papers like that 
shown in the central sketch in Figure 4 for such stiffe ning 
and if such support is not easily fitted, I use shavings or 
slivers of wood glued to the paper as shown in the lower 
sketch of the same figure. When the papers or slivers are 
dried under moderate pressure, that part of the kite becomes 
quite rigid, and but little is added to the weight. 

Many methods of tying, stiffening, and trimming will sug- 
gest themselves to the kitemaker after the work is begun. 
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Chapter I 

KITEMAKING IN GENERAL 
Is there anyone who has not felt the desire to fly a kite 
and feel it tug away at its string like a living thing? The 
joy of kiteflying is greatly increased when we make our own 
kites and have the satisfaction of seeing them rise gracefully 
on the lightest breeze, or soar swiftly to a great height with 
a stronger wind and cut capers in a bright blue sky. 

Many boys and girls do not make their own kites for fear 
they will not fly, but it is just as easy to make a kite that 
will fly as it is to make one that will not. In fact, most of 
the nonfliers can be made to fly with just a few minutes 1 
thoughtful work. If you have a kite that does not fly well, 
do not throw it away, but read the description of the kite 
most like it in this book and see whether you cannot correct 
its faults. If you do not already have a kite, you will be able 
to make any number of satisfactory fliers by following the 
directions in Chapters II, III, and IV. 

The author has made all the kites described in this book 
and rated them as excellent, good, moderate, and fair fliers. 
Even the fair fliers may be put up in a moderate breeze 
without a great amount of running, and fly high enough to 
show their decorative character to the best advantage. The 
kites rated as excellent, fly in the lightest breezes, and with 
a small, smooth string will climb quickly to a great height. 
It is impossible to say how high any of the kites will fly, as 
only 1,000 feet of string was used while testing them. Several 
of the kites have been at the end of the string pulling for 
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more, and flying at an angle that showed them to be several 
hundred feet above the ground. 

Sometimes it happens that a good opportunity comes to 
fly a kite, but there is no time for experimenting. What is 
needed then is a kite that is sure to fly. This book describes 
various types of kites that are sure to fly and that can be 
made with common materials and gives directions for mak- 
ing them. I have had such splendid results with sticks cut 



Kites, varying in kind and size, but each the proud achievement of the boys 
who participated in the kiteflying contest held at Orange, N. J. . 

(Wide World Photos) 

from the boards of orange crates that I have decided to pass 
the good news on to others. 

We may consider kites as either high-flying or decorative. 
Common flat kites, bow kites, and box kites are suitable for 
high flights, while the figure kites are designed more for 
decoration. There is no object in making a high-flying kite 
decorative since brilliant color combinations lose much of 
their near-at-hand vividness when high in the air. In making 
a high-flying kite, it is better to spend a little extra effort on 
neatness and on cutting down weight than on decorations. 
While it is best to keep the decorative kites as light as pos- 
sible, still a little added weight for the sake of stiffness is not 
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as objectionable as it would be in the case of the high fliers. 

The Question of Size 

The author has made kites of all sizes; from the 
tiniest, made of broom straws and thin tissue paper and 
flown with No. 100 thread, to huge affairs flown with braided 
clothes lines that were real problems to make and store. If 
one increases the size of a kite indefinitely, the extra stiffness 
needed for the large kite makes the weight greater in propor- 
tion to its size, and a point is soon reached where the weight 
begins to increase faster than the lifting power. On the other 
hand, if one makes a kite very small, it may be too flimsy to 
fly well. In a word, large kites are often too heavy, and small 
kites too frail to give the best results. A length of 20 to 40 
inches will be satisfactory. If you need more pull or lifting 
power, use two or more kites on the same string some 
distance apart. 

Kinds of Kites 

Considering the kinds of kites from the way they are con- 
structed, there are those having one plane surface, those 
having a surface or surfaces not in the same plane, and com- 
binations of the two kinds. 

The plane-surface kites must have a tail or suitable sub- 
stitute, which does not disfigure the kite, if it is properly 
made. A pretty tail is as much an adornment to a kite as a 
pretty tail is to a bird. 

Kites having surfaces not in one plane do not need tails, 
although tails and pennants may be attached after a little 
experimenting. As a rule, it is better to carry the decorations 
on a rigging attached to the string some distance below the 
kites as described in Chapter VI. 

Combination kites require no tails, if the plane surfaces 
are of equal or less area than the curved or oblique surfaces. 

Materials and Tools 

Fruit crates, especially orange and lemon crates that are 
made of sawed boards, provide excellent material for kite 
sticks. The crates made of veneering are not suitable. Veneer 
does not show the rough surface left by the saw, and may be 
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easily distinguished by its tendency to split and curl. An 
ordinary crate has eight boards about 5 inches wide, 26 
inches long and a trifle less than a quarter of an inch thick. 
Even if one doesn’t get the two top boards there is enough 
material to get two dozen full-length sticks, if one uses care 
in cutting them out. I have found it better to cut the sticks 
with a knife than to use a saw. Study the direction of the 
grain in the board from which you are cutting the sticks, 
and lay a straight board along the grain and cut along the 
edge of the board with two or three firm strokes of the knife. 
The stick may then be detached with the fingers and will 
require very little dressing to make it ready for use. If the 
sticks are first marked out with a pencil, time will be saved 
and disappointment may be avoided. 

If quiet flying is desired, crepe paper is superior to smooth 
paper in spite of its extra weight. It may be had in many 
colors and in a large number of brilliant patterns. When one 
wants to make a kite that will dance or perform antics, 
smooth or even glazed paper seems better. For all ordinary 
flying, plain tissue paper is excellent. 

Thin wrapping paper serves well for box kites, since con- 
siderable strain comes on the paper and thin or crepe papers 
would have to be reenforced. Crepe paper is difficult to paste, 
but thin paste and quick work will solve the difficulty. Glue 
is better than paste. 

Liquid glue and prepared paste are preferred on account 
of their convenience and keeping properties, but, if neither 
is at hand, a thoroughly cooked flour paste may be used. 
The tapioca paste described in Chapter VII is a little 
troublesome to make, but it keeps well and has wonderful 
sticking qualities. 

Glue is preferable for work with the sticks. It gives a stiff- 
ness to the joints that is desirable. A string dipped in rather 
hot paste and wrapped around the sticks where they cross 
will make a strong joint, although, with a little help, one can 
do nearly as well with string alone. If a wire is used to fasten 
sticks together, it will be well to shape the wire to the sticks 
before twisting it tight. By shaping the wire first, cutting 
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the sticks is avoided. Some kitemakers fasten their sticks 
together with brads. Select a brad to correspond to the size 
of the stick used ; those obtained from cigar boxes are about 
the right size for the kites here described. One brad with a 
few turns of string will make a stronger joint than two or 
more brads alone. 

In applying decorations, such as those cut out of paper 
napkins and the like, do not use too much paste. No mat- 
ter if the decorations flutter a little, this fluttering usually 
makes them all the more attractive while in the air. Decorate 
boldly. Colors that appear startling close up are greatly 
modified when flying. Contrasts may be kept by running a 
bold dark band between the colors, or by selecting the colors 
desired, and then using the dark color of the selection and a 
subdued lighter color. For example, a blue-and-orange com- 
bination has strong contrast near at hand, but when high in 
the air, the colors merge toward a gray. The contrast may 
be revived by running a black stripe between the colors, or 
by using an ocher instead of a bright yellow. 

Few tools are required. A good knife, with a means of 
keeping it sharp, a pencil, a rule, a large darning needle, 
and a hammer are all that are actually needed. If a small 
plane is handy, it will be found very useful. A thin-blade 
saw, such as a hack saw or coping saw may be used to slit 
the ends of the sticks, but if no saw of this kind may be had, 
the stick ends may be notched as described in the Introduc- 
tion and as shown in Figure 2. 

The materials other than sticks and paper that are needed 
are easily obtained. Some string will be needed for tying 
and framing, which may be the same kind as that selected 
for flying the kite. A tube or liquid glue, a bottle of paste 
with brush, a few J^-inch rubber bands, about 20 feet of No. 
18 covered iron wire, and paper festooning makes up the list. 
The wire may not be needed in the kite you wish to build, 
and material other than festooning may be used for the tail. 

Before starting to build any kite, it will be well to read 
the Introduction and the directions for making the two-stick 
kite. Many small and essential details are given in the sug- 
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gestions and directions just mentioned that will not be 
repeated in the descriptions of the other kites. Should you 
have trouble in getting your kite to fly, make sure you have 
followed the directions carefully and study the suggestions 
given in Chapter V. 


Chapter II 


PLANE-SURFACE KITES 
No. 1. A Two-Stick Kite 

Prepare two sticks % by % by 26 inches and trim them 
until they are about % inch wide and quite straight. Plane 
or scrape the sides very lightly, just enough to make them 
clean. Take the straighter stick and trim each end to good 
solid wood, bringing the length to exactly 26 inches. Mark 
the edges % inch from each end, and saw a narrow slit 



FIG. I. SKETCH OF INTERSECTION OF 
STICKS, SHOWING METHOD OF WRAPPING 
Tie on other side with a knot like that shown in 
Fig. 2. 

parallel to the flat sides down to the mark, or notch the ends 
as shown in Figure 2. This stick is the spine. 

Prepare the other stick in the same manner, only making 
the total length 22 inches. This stick is for the cross. 

From the end of the spine selected for the top, mark 7 
and 7J4 inches. From each end of the cross, measure 10% 
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inches and mark all around. These marks designate the place 
where the sticks will intersect. 

Apply a thin coat of glue and place the sticks in position. 
Square the intersection with one of the end boards of the 
crate, a book or other suitable object. Tie the sticks in place 
as shown in Figure 1, using care to keep them at right angles 
and in the proper position. 



FIG. 2. END OF STICK, SHOWING METHOD OF FIRST 
PART OF WRAPPING 

After knot is tightened, lay end of string A along stick 
and wrap with B about four turns, securing the framing 
string in the slit as shown in Fig. 3. The small sketch 
shows the stick end notched instead of slit. Either method 
works very well and allows new sticks to be put in without 
disturbing the rest of the kite. 

Cut four pieces of string 8 inches long and start wrapping 
the ends of the sticks as shown in Figure 2. Wrap twice 
around just behind the mark, tie snugly and leave the ends 
free. Do not wrap too hard. To break a string while wrap- 
ping is almost sure to snap a stick. 

Now take the ball of string, tie a knot about 4 inches from 
the end, and frame the kite by slipping the string into the 
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slits or notches. Start at the top of the spine. The knot keeps 
the string from pulling through until you are ready to tie 
it to the other end of the framing string. Draw the string 
taut but not tight enough to bend the sticks. Tie to the free 
end at the top, and make final adjustments by squaring and 
measuring carefully. 

Finish the ends of the sticks outside the framing string 
as shown in Figure 3, and clip off all loose ends. 



FIG. 3. FINISHING THE WRAPPING OF 
THE STICK END 

The first half of the knot is tied. Study 
Fitf. 2 to see how the second half is tied. 

Open a roll of crepe paper on a smooth surface and 
straighten out the wrinkles caused by the folds, being careful 
not to stretch the crepe. If there is a right side to the paper, 
it should be placed down. Hold the paper in place with books 
or other convenient objects, and place the kite frame, spine 
side down, on the paper so the ridges of the crepe run the 
long way of the frame. Bring the top of the spine even with 
one margin of the paper. Cut the paper larger than the kite 
so a hem about % of an inch deep may be turned over the 
framing string. The triangular pieces left from the sides will 
be enough to make the splice at the bottom. Apply paste 
freely x /i inch wide to the bottom margin, and lay the splice 
on at once patting the paper together with the fingers. Keep 
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the hands clean. There is nothing more annoying than to 
have bits of trash sticking to the fingers when one is working 
with string and paper. 

Clip the margin carefully on each side of the sticks as far 
in as the framing string, and crease the paper so it will fold 
over readily without pulling the string out of place. Clip the 





FIG. 4. METHOD OF STRENGTHENING AN IRREGULAR-FIGURE KITE 
A sketch of a dinosaur, or ancient lizardlike animal, is shown in the upper 
left with sticks in place. The framing string is shown as a dotted line. The 
upper right shows the construction of a blinking eye. The black part of the 
drawing represents the pupil of the eye mounted on a short wire X-X'. There 
is a space cut out of the iris of the eye Z, so the pupil will spin with the wind. 
The rest of the iris is made of greased paper. The central sketch shows a 
trough-shaped piece of paper glued to the back of the kite surface to give it 
stiffness. The lower right sketch is the head of the monster showing the re- 
enforcements just described at T, and also slivers or shavings glued on at S. 
This kite will require a tail. Perhaps a better way of framing can be worked 
out. A discussion of reenforcements is given in the Introduction. 

paper so none will be pasted to the sticks and paste into 
place. Go right around the kite, and when all sides are pasted, 
set away in a warm dry place until dry. Then turn the kite 
over and finish the paper near the ends of the sticks by fold- 
ing and pasting. 


PLANE-SURFACE KITES U 

The bridle or bellyband is to be attached to the paper side 
of the kite. Pull the stretch out of about 8 feet of string, 
thread it singly on the needle, and run it under the wrapping 
at the upper end of the spine starting from the top. Pull the 
string through until about a foot remains. Run the needle 
under the wrapping at the lower end of the spine, starting 
from the top of the wrapping, and pull through so a loop 
about a yard long will be formed. Cut this loop about 8 
inches from the bottom of the kite, and tie the short end into 
a %-inch rubber band. Pull the string so there is exactly 5 
inches between the rubber band and the place where the 
string touches the kite. Secure the lower end with two half 
hitches and let the excess string hang free. Tie a knot in the 
other string about 8 inches from the end. Tie into the rubber 
band so the knot will be about two inches above the rubber. 
Adjust the loop thus formed to exactly 31 inches. Secure the 
top with two half hitches, leaving enough string hanging 
free for further adjustments. Bring up the string that is 
below the kite, and tie it above the knot so the rubber band 
can stretch about 4 inches before the string checks its exten- 
sion. Do not pull too hard on the kite in making these adjust- 
ments, as a broken stick is sure to result. 

The object of this kind of bridle is to prevent sudden gusts 
of wind from tearing the kite or making it dart violently. 
It also allows the kite to fly in various velocities of wind 
without adjustment and at a slightly higher angle than with- 
out it. 

Attaching the horizontal string requires some patience. 
You should still have the needle threaded, so proceed as you 
did for the vertical string, only do not use the elastic arrange- 
ment. Keeping the kite flat, bridle side up, draw up the 
vertical bridle by means of a wire hook so the vertex of the 
angle formed will be exactly over the spine at a point 5 
inches from the top framing string. Remember the rubber 
will stretch some, so do not draw tighter than necessary to 
give a feeling of firmness. Run the horizontal string through 
the hook, and pull taut. Tie a tow string or leader at this 
place crisscross through the intersection of the bridle. Secure 




CM- FIG. 7. SIDE (EDGE) 

FIG. 6. FRONT VIEW OF COMPLETED VIEW OF TWO-STICK 

TWO-STICK KITE KITE 

FIG, 5. FRAME OF TWO-STICK KITE, In this and other figures, only a portion of Note the bridle and tow 

READY FOR PAPERING the tail is shown. Note the elastic bridle. string. 
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with a drop of glue. Fix the ends of the horizontal string to 
the cross strick with two half stitches, leaving enough string 
at each side for further adjustments. 

While the bridle described may be criticised by profes- 
sional kitemakers, it is satisfactory, easy to adjust, and 
strong enough for the kites herein described. 

Make the tail either of scraps of paper tied to a strong 
string at intervals of a foot, or use festoon decorations. The 
tail for the above kite consisted of IS feet of lj4-inch flat 
festoon tied on singly. Remember a tail is not for weight as 
much as it is for air resistance. A string and a stone will not 
keep a kite as steady as a bushy or fuzzy tail of much less 
weight. 

Attach the tail with string and glue to the lower end of 
the spine on the stick side of the kite. When dry, the kite is 
ready for use. 

The dimensions and weight of the kite just described, 
without tail, were as follows : 

Length, 25 inches; width, 21}i inches; area, 268 square 
inches or 1.86 square feet; weight, .88 ounces. Rating is 
found by dividing the number representing the weight by the 
number representing the square feet. In this case, .88-^- 1.86 
=- .47. The rating is therefore .47 ounce per square foot. 

There is no reason why the rating of a kite should be com- 
puted unless one cares to take up the kitemaking pastime as 
a hobby. In that case, it is well to have a means whereby 
one kite may be compared with another. Since the flying 
power often depends on the surface and weight alone, the 
weight per square foot gives a ready means of comparison. 
Other things affecting the flying power of a kite are discussed 
in Chapter V. 

The ratings of nearly all the kites in this book are given. 
The weight of the tail is not included, as the wind will sup- 
port the weight of the tail, if the kite and the tail are prop- 
erly made. ■ J _. 
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No. 2. English Kite 

The English Kite is a modification of the Two-Stick Kite. 
It is usually made like the Two-Stick Kite with an arched top 
made of a strip of rattan or bamboo. A little care will enable 
one to dispense with the cross stick and to use a strip from 
an orange crate for the arch. Prepare the spine in the manner 
described for No. 1, bringing the length to 26 inches. Slit 
the bottom end half an inch or notch deeply. The top end 
need not be slit. Prepare another stick from light-colored 
wood, making it yi by Vs by 26 inches. Slit the ends, but this 
time the slit is to run parallel to the edges. 

On a sheet of paper about 1 by 2 feet, crease a line the 
long way about 4 inches from the bottom. Bring the two ends 
of this crease together and form a new crease in the middle 
of the first and at right angles to it. Unfold the paper and 
fasten it to a board or wall where you may drive nails. 

From a center, 4 inches below the intersection of the 
creases, strike an arc of a circle having a radius of 10J4 
inches, as large as the paper will permit. Drive nails part way 
in about 2 inches apart, beginning at the top of the arch and 
following the curved line closely. This is the pattern or tem- 
plate for bending the arch stick. It will be well to keep it, as 
you may have occasion to use it for other kites. Tie the mid- 
dle of a 3-foot string to the top nail. 

See that the arch stick is of uniform thickness and mark 
its center. When everything is ready, pour hot water on the 
stick, pouring slowly back and forth from end to end until 
the stick seems quite soft. Tie the center of the stick to the 
top nail, and lash it, flat side to the nails. Proceed carefully. 
If the stick seems too stiff, tuck a cloth around it and pour 
on hot water. When the stick is shaped, tie it in place. 

The stick may be bent on the outside or on the inside of 
the arch. If the stick is of the thickness mentioned, there will 
be but little difference in the width of the kite ; but I find it 
a little easier to bend the stick on the outside of the arch. 

Remove the top nail and lay the spine along the short 
crease of the pattern allowing the top to lap over the arch 
stick half an inch. Make sure that the slit in the other end is 
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properly placed, then glue and tie as shown in Figure 1. Start 
wrapping the ends as shown in Figure 2. 

Tie the middle of a 2 -foot string around the spine just 
over the intersection of the creases and run the strings 
through the slits of the arch so as to form a cross string in- 
stead of a cross stick. Adjust the frame by the eye and by 
measuring. Fasten the cross strings, letting the ends hang 
free. Connect the ends of the arch and the bottom of the 
spine with a framing string. It will be well to fasten the 
framing string above the cross strings. Finish wrapping the 
ends (Fig. 3) still leaving the ends of the cross strings 
free. 

Let the frame dry before removing from the pattern. 
Paper the kite, spine next to the paper, pasting the paper to 
the arch stick and also lapping it a little. Make two tassels 
of tissue paper about 4 inches in length and suspend them 
about half their length by means of the ends of the cross 
string. Clip off all loose ends and let the kite dry. 

Attach the bridle as directed for the two-stick kite (No. 1) 
only fix the towing point about 5 inches from the top. For 
a 26-inch kite, the vertical loop should be 2 inches when 
finished. 

Complete the kite with a tail made of 18 feet of lj4-inch 
paper festooning, or with a tail made of scraps of light fluffy 
paper. 

A kite made according to the above specifications rated 
.54 ounce per square foot, inclusive of tassels, but exclu- 
sive of tail. It was not as rigid as the two-stick kite, but it 
was a very satisfactory flier and a great favorite with older 
people who had likely flown kites of this kind when they 
were young. 

No. 3. A Three-Stick Kite 

Prepare two sticks inch wide and 26 inches long, and a 
third stick the same width and 22 inches long. Slit or notch 
all ends and start wrapping. Cross the long sticks forming 
a narrow “X” making the distance from the shorter end of 
the “X” to the center of the intersection 9J4 inches. Lay the 
sticks in this position on a table with the shorter end of the 
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“X” toward you. Have the ends of the sticks flush with the 
edge of the table. Lay on the short stick parallel to the edge 
of the table so its center falls over the center of the intersec- 
tion of the legs of the “X.” Without disturbing, apply glue 
and tie snugly. 

Now spread the short ends of the “ X ” so the sticks will be 
8 inches apart at the top, from center to center. This spread- 
ing will tighten the joint. Keep the short stick parallel to the 
edge of the table, lay books on the frame to hold it in posi- 
tion, and frame the kite. Adjust to the dimensions shown in 
Figure li, this time measuring along the framing string be- 
tween the sticks. 



PIG. 11. FRAME AND TAIL ATTACHMENT OF THREE-STICK 

THREE-STICK KITE KITE 


Some kitemakers prefer to lay the cross stick a little above 
or below the intersection of the long sticks. This plan is a 
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good one for large kites, but it is hardly necessary for one of 
this size. 

Finish the wrapping of the stick ends, paper the kite, and 
let it dry. 

It is not advisable to use an elastic bridle on these kites, as 
two rubber bands would be required and it is difficult to get 
them to pull together. The loops A to D, and B to E are 33 
inches long when finished. The horizontal loop is about 30 
inches in length. For attaching the bridle, follow the direc- 
tions given for kite No. 1. Let the towing point lie in the 
center line of the kite about 10 inches from its surface and 
over a point about 6% inches from the top. 

The tail may be double, a piece fastened to each leg of the 
“X,” but I prefer connecting the legs with a loop of string 
and fastening the tail to the middle of the loop. This plan 
throws the movements of the tail farther from the center of 
the kite and makes it fly steadier. 

The above kite rated .47 ounce per square foot. It had, 
therefore, the same rating as the two-stick kite, and was 
fully as good a flier. 

No. 4. A Six-Point Star 

Select a straight strip that will finish to a width of % inch 
and to a length of 26 inches. Prepare two sticks about % 
inch wide and 22% inches long. Mark the long stick 6% and 
7 inches from each end and the short sticks 11% inches from 
each end. 

Slit or notch the ends of the sticks, cutting the ends of the 
short sticks a little deeper than the long stick. 

Glue and wrap the short sticks at right angles to the long 
one where marked, putting both short sticks on the same 
side of the long one. Square the intersections. 

Start wrapping the ends of the sticks. Frame the kite by 
running a string from one end of a short stick to the farther 
end of the long stick and from there to the othei;?end of the 
same short stick. An equilateral triangle will be formed hav- 
ing a stick for one side and strings for the other. Proceed in 
the same manner with the other short stick, adjusting care- 
fully. The star outline is now plainly seen. Tie and glue the 
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intersection of the framing strings, and glue the framing 
strings to the sticks where they cross. If a circle is desired to 
surround the star, see the note at the end of this description. 
If the kite is to fly as a star only, finish wrapping the ends 
of the sticks. 

Paper the kite as usual, only this time put the cross sticks 
next to the paper. If it is desired to use different colors, the 
center should be papered first, pasting the paper on the cross 
sticks only and allowing plenty to lap over the strings. Lay 



the kite paper side uppermost and paste the points on the 
center paper true to pattern. Turn the kite over and finish 
as usual. Be sure to give the kite time to dry. 

The long bridle is attached to the spine, and the short 
bridle to the upper cross stick. An elastic bridle may be used. 
The towing point should be directly over the intersection of 
the sticks about 10 inches from the surface of the kite. 

About 20 feet of lj^-inch paper festoon will be needed for 
a tail. The Six-Point Star Kite rated .83 ounce per square 
foot. It was a good flier. 

Note: Some kitemakers like a circle around their star 
kites. It adds much to the beauty of the kite, and if carefully 
made, it need not alter the kite's rating or flying power very* 
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much. Bend a wire into a circle large enough to fit into the 
slits at the ends of the sticks. Fit it in position before the 
final wrapping of the sticks. Do not use too large a wire or 
too much force as the sticks are likely to split. No. 18 cov- 
ered wire is large enough. Iron wire is superior to copper. 
Join the ends of the wire neatly and wrap the stick ends. 




FIG. 14. SIX-POINT STAR WITH CIRCLE 
The position of the wire is shown by the dotted line. 
See directions for attaching bridle. 


Whip festoon along the wire with needle and thread start- 
ing at the bottom of the spine. Have the wire behind the 
festoon when the surface of the kite is toward you. The tail 
will have to be lengthened about 6 feet when the circle is 

added. No. 5. A Five-Point Star 

Observe the same directions for the preparation of sticks 
as already given. The sticks for the Five-Point Star should be 
three in number, each JHj by 26 inches and the usual thick- 
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ness to be had from the orange-crate boards. Select the two 
sticks that are most nearly alike for the legs of the star. 
Continue the slit at one end of each of the legs for about % 
inch and saw out so these ends will be half the usual thick- 
ness. Apply glue to the sawed surfaces and wrap together 
forming a letter “V.” A 



FIG. 15. FRAME AND TAIL ATTACHMENT FOR 
FIVE-POINT STAR 

Measure along the legs of the “V” 16 inches and mark. 
Measure and mark 9 yi inches from each end of the other 
stick. Place the ends of the legs at the edge of a table as 
described for the Six-Point Star, and lay the cross stick at 
the places marked. Spread the legs to 16 inches, measuring 
center to center. Adjust carefully so the distances AB, BC, 
CD, DE, EA are equal. (See Fig. 15.) When the adjust- 
ments are made, glue and tie, then start wrapping the stick 
ends. 
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Frame the kite by running strings from the ends of the 
legs to the farther ends of the cross stick. Glue the framing 
string to the legs where it crosses over. 

Paper the kite and let it dry. If a circle is desired, it should 
be added at this time. If not, finish wrapping the sticks and 
snip off loose ends. 

The kite is to be flown stick point uppermost. Make a 
bridle of two loops running from the top point to the legs. 
The tow string is to be tied around the two loops so the tow- 
ing point will be somewhat above the center point of the 
cross stick about 10 inches from the kite. 

About 18 feet of 1J4 -inch festoon will be needed for the 
tail. It should be attached to a loop hung from the legs of 
the star. 

The five-point star kite, without circle, rated .9 ounce 
per square foot. It was a good flier. 


8 



8 

FIG. 16. THE IMP KITE COMPLETE 
The squares are 2 inches square, and are to be used in 
drawing the outline as described in the directions. 
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No. 6. The Imp 

The construction of the Imp may be understood best from 
the figures. The same treatment of the sticks, framing 
strings, and paper as given heretofore should be followed. 
The sticks need not be wider than 3/16 of an inch. 

It is first necessary to form a pattern. Select a sheet of 
plain paper about 2 by 3 feet and fold a crease the long way 
through the center. Rule one side lightly in 2-inch squares 
and copy the Imp outline from Figure 16. The kite is the 
same shape right and left, so it will be necessary to draw only 
one side. Hold the drawn side against a window, and trace 
the other half of the figure. Unfold the pattern and cut close 
to the outline. 



FIG. 17. FRAME OF IMP KITE 
Except the wire forming the head, notice all the 
framing may be easily done with string. 

The sticks need not be more than 3/16 inch wide, but they 
should be reasonably straight and pliant. Lay the sticks on 
the pattern to conform, but do not vary too much from the 
suggestions or the balance will be hard to find. 

Frame the kite with string; paper as usual with appropri- 
ate colors. The head should be framed with wire and the 
horns supported with slivers glued on. The introduction and 
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Figure 4 give suggestions for stiffening parts of the kite that 
are flimsy. 

Draw the features boldly. Cut out the eyes, and glue 
waxed paper over the holes on the back of the kite. Replace 
the iris and pupils on the waxed paper and you will have a 
pair of eyes well suited to any Imp. The hands and feet may 
now be added. These are to be cut from stiff paper, tinted, 
and reenforced by slivers or trough-shape papers, as shown 
in Figure 4. 

Run a loop from one wrist to the other, and another loop 
from one ankle to the other. The first loop should be about 
24 inches when finished and the other loop about 44 inches. 
The towing point will be along the line joining the centers 
of the wrists about 5}4 inches from the kite. 

About 15 feet of 1 J^-inch festoon will be needed for a tail. 
Tie the tail midway between the feet with a taut string ; if 
this is neglected, the Imp will oscillate in the air and prove 
a poor flier. Complete the tail with a spearhead made of a 
cone of thin cardboard covered with red paper. Glue the tail 
deep in the cone and center it at the top by means of cross 
strings. The cone should be about 5 inches long and about 4 
inches in diameter. Do not make it too heavy. 

A kite made by the above directions, rated .61 ounce per 
square foot. It was an excellent flier. 

No. 7. Girl With Skipping Rope 

The suggestions given for the Imp apply to this kite, since 
the right and left sides are alike. The sticks should be about 
3/16 inch wide and the lengths indicated in the sketches. 
Instead of framing the kite with string and wire, glue the 
pattern to the sticks. Now glue the paper representing the 
clothing to the face of the kite folding over the edges about 
an inch. The skirt should be cut full and fixed in place first. 
A study of shop windows will give suggestions for color and 
decoration. An orange dress with green and purple trim- 
mings looks well when flying, although one would hardly 
approve of the colors for actual wear. A green dress with 
pink and slate-color trimmings also looks well. If the kite is 
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not stiff enough, fold some pieces of paper like those shown 
in Figure 4, and glue them in place. 

Draw in the hair, skin, features, socks, and shoes with 
water colors or wax crayons. Draw boldly. Don’t get the eyes 
too close together. 

The stick on which the little girl stands should have a 
strip of green festoon glued to the front to represent grass. 
A white or colored festoon passing through the hand, tied to 
the grass stick, draped to the other hand, and tied to the 
grass stick on that side makes the skipping rope and provides 
the tail. A total of about 18 feet should be used. 

Attach the bridle loop from the shoulder to the grass stick 
on the opposite side, just outside the skipping rope. The fin- 
ished loops should be about 33 inches in length. The towing 
point falls over a point 3% inches below the center of the 
chin and 12 inches from the surface of the kite. 

Not counting the tail below the grass line, the above kite 
rated 1.32 ounces per square foot. It w'as a fair flier and was 
very pretty and graceful. 

No. 8. The Fisherman 

Draw the pattern as suggested for kites Nos. 5 and 6. Wire 
may be used for the greater part of the rod, covering with a 
strip of paper so it will be large enough to look like a fishing 



FIG. 21. METHOD OF DRAWING FISH 
FOR THE TAIL OF THE FISHER- 
MAN KITE 

Do not go too much into detail. All the fish 
are not the same size. 

rod and still be light. A long stick is likely to break from a 
fall or from rough handling. Loop the string along the rod 
and make a bobber from a wad of crepe paper tied into 
shape. 



PLANE-SURFACE KITES 


27 


Cut a strip an inch wide round and round an old stocking 
for the tail. Pass it through the hand, and tie it fast to the 
bottom of the foot. The fishes should be made of wrapping 



FIG. 22. OUTLINE AND FRAME FOR FISHER- 
MAN KITE 

The squares are 2 inches square. Complete the 
fishing pole with wire from point X. Do not overdo 
i + . See bridle attachment in Fig. 23. X to X' ; 

Y to Y\ 

paper colored to suit. They are best made double, like a sack, 
and kept partly distended by scraps of tissue paper stuffed 
into them. Put them on the string at intervals of a foot run- 
ning the string through the mouth and out of the gills. Secure 
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with a daub of glue. Prepare about 20 feet of tail with 15 or 
20 fishes, finishing off with a turtle made in the same manner 
as the fish. If more weight is required, a teaspoonful of earth 



in some of the fishes, starting with the one at the bottom, 
will provide all the weight that is needed. Color the features 
and clothing to conform with the fishing sport. 
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Attach a bridle by running a loop from X to Y, and another 
loop from X' to Y'. Gather the loops with a tow string, and 
adjust the whole bridle so that the towing point falls over 
point A, about 12 inches from the surface of the kite. Use 
the trough-shape reenforcements shown in Figure 4 where 
needed. Do not try to fly the kite until quite dry. 

The Fisherman Kite rated 1.51 ounces per square foot. The 
flying power was fair, but not as light and dainty as the Girl 
With Skipping Rope. It caused lots of fun for the neigh- 
borhood kite fliers. 

No. 9. The Elephant 

Follow the diagram. Construct the kite using gray paper 
for the elephant and gay colors for the howdah and trim- 
mings. The eye, tusk, and ear should be accented with black 
and white. Observe the directions given for the preceding 
kites for treatment of sticks and framing. The sticks need 



FIG. 24. OUTLINE FOR ELEPHANT KITE 
The squares are 2 by 2 inches. 
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not be over 3/16 of an inch wide. Suggestions for stiffening 
the paper are given in the Introduction and in Figure 4. The 
ground stick should be covered with green festooning or 
tissue cut fine as described for kite No. 7. The howdah 
drapery forms the tail. Use four pieces of l*4-inch festoon, 8 
feet long. Drape from the front of the kite, tying to the grass 
stick. Even the ends and attach tissue-paper tassels, if de- 
sired. 

Run a bridle loop from the end of the stick forming the 
angle of the head to the end of the stick in the hindermost 
foot; and another loop from the foremost foot to the stick 
ending just above the tail. Or, the bridle may be attached as 
in No. 7, running the loops from points on the grass stick just 
outside the feet to the top of the howdah. In either case, the 
towing point should be about 15 inches from the surface of 
the kite and in a line joining the intersections of the howdah 
and middle-feet sticks about 3 inches below the elephant’s 
back line. 

An Elephant Kite, made according to these directions, 
rated .90 ounce per square foot. It was an excellent flier. 

No. 10. A Balloon Kite 

Prepare a frame as for the two-stick kite, using a 26-inch 
stick for the spine and a 17-inch stick for the cross. The 
sticks should be about T 4 inch wide. Slit the ends making 
the slit wide enough to accommodate a No. 18 wire. Prepare 
another cross stick 12 inches long and J4 inch wide and glue 
and lash it at right angles to the foot of the spine. The upper 
cross should be fixed at about 8 inches from the top of the 
spine. 

Leaving about a foot of wire free, take a turn around the 
lower cross stick about 4 inches from the spine, run to the 
slit in the upper cross and thence to the slit at the top of 
the spine. Lay the incomplete frame on a large sheet of paper 
and shape the wire to conform to the half outline of a bal- 
loon. When satisfactory, mark the position of the curve and 
sticks with a pencil, turn the frame over and fit the sticks to 
the mark and shape the wire on this side to fit the curve 
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drawn from the wire of the other side. Let the wire extend 
about a foot beyond the lower cross stick and snip off. 

Wrap the ends and paper the kite in the usual manner. 



FIG. 27. FRAME FOR BALLOON KITE 
Some kitemakers like a balloon of a little different shape. Plan your own 
balloon, and attach the bridle from your knowledge of the other kites. The 
whole outline is shaped with wire, and trough-shaped reenforcements as de- 
scribed in the introduction are used where needed. 


Draw the ends of the wire together and fasten to a stick, 
about 5 inches apart. A stick 8 inches long run between the 
wires about 4 inches above this last stick makes the outline 
for the basket. Paper the basket in fancy colors. 
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Cut about a dozen sticks 3/16 of an inch wide and 6 inches 
long. Small twigs may be used. Make a ladder using the short 
sticks for steps and two stocking strings for the sides. Place 
the steps about 6 inches apart, tying fast to the sides with 
twine. The ladder may end in several feet of knotted string. 
The step part should be about 6 feet long. Use more sticks if 
necessary. Attach the ladder for a tail by tying to the lower 
corners of the basket. 


TACK TO FLOOR 



TACK TO FLOOR 


FIG. 28. METHOD OF 
MAKING THE LADDER 
FOR THE TAIL OF 
THE BALLOON KITE 
Roll the sticks in tissue 
paper, leaving the ends full. 

This offers much more air 
resistance. 

The bridle is made as described in the Two-Stick Kite, the 
towing point falling about 5 inches below the top of the 
kite and 15 inches from its surface. 



34 


25 KITES THAT FLY 


The projecting ends of the lower cross stick may carry 
small flags or parachutes. 

The Balloon made from the above specifications weighed, 
without flags, parachutes, or tail, .67 ounces per square foot. 
It proved a good flier. 

For directions for making parachutes, see Chapter VI. 

Ten plane-surface kites have been described in detail. If 
four or five of these have been made with some degree of 
success, you may now proceed to the next chapter on Tailless 
Kites and be equally successful. 


Chapter III 
TAILLESS KITES 

A fact often overlooked in flying a kite is that many forces 
and restraints operate to make the flight successful. I do not 
know any common example to which the flight of a kite may 
be compared. Many writers compare the performance of a 
kite with that of a sailing vessel, but a short discussion will 
enable us to see that the kite and ship have little in common. 

In the first place, even in the case of the tallest masts, the 
sails remain very near the surface of the water where the 
direction and force of the wind is fairly constant in a limited 
area at a given time. A ship moves, and moves at a velocity 
proportional to the wind. A ship’s sidewise movements are 
greatly limited, although there may be considerable rolling. 

A kite flies at an altitude where the direction of the wind, 
not only with respect to the compass, but also with respect 
to ascent and descent, varies moment by moment and must, 
therefore, be considered. For years, the soaring and gliding 
of birds was a great puzzle to naturalists until the existence 
of rising currents of air became known. It is now quite gen- 
erally believed that soaring birds balance themselves on 
rapidly rising columns of air. The strange cold storms of the 
Mediterranean Sea are but descending columns of cold air 
of gigantic size. 

The rising columns of air enable us to fly a well-made kite 
on hot days when there is but little breeze at the surface. 
Just a short time ago, I sent up a train of three bow kites 
(No. 11) near a small tract of woodland. The flying was fair, 
but not entirely satisfactory. I was unable to get the leader 
into a higher current of air that I knew existed from the be- 
havior of an airplane not far distant. While I was attempting 
to crowd the kites higher, the middle kite drifted over the 
woodland and immediately fell, snapping the string between 
me and the kites. The trees evidently checked the upward 
currents that had sustained the kites. The leader remained 
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flying since it was over the bed of a dried-up pond, and the 
heated air could be seen quivering up from the surface. The 
third kite was at the nearer edge of the woodland, just where 
the horizontal currents were bent upward adding their force 
to the vertical currents. This kite immediately climbed to an 
altitude as high as that reached by the leader, broke away 
from the others and drifted nearly a mile away where I found 
it being studied by a number of cows. 

One can get an excellent idea of the nature of air currents 
aloft if a box of finely torn paper or confetti is sent up and 
opened as described in Chapter VI. I have read that the 
United States Forest Service uses kites to liberate tree seeds 
from a height in order to study the effect of air currents on 
the distribution of seed. 

We may say, therefore, that the currents of air encoun- 
tered by a kite are exceedingly complex and variable as com- 
pared to those encountered by a sailing vessel. 

A kite’s forward motion is checked by the string and is not 
proportional to the wind, although its upward motion may 
be so to some extent. But this upward motion is not due to 
the release of the string, but to the reaction coming after the 
release has been slowed up or checked. In case of a ship, the 
movement is greatest in the direction of least resistance or 
where the restraint is the least. The kite’s horizontal move- 
ments, unlike those of a ship, may be very great and still 
interfere but little with good flying, while rolling is prac- 
tically unknown except in kites designed to perform antics 
or those out of balance. Both ship and kite pitch and dart, 
but from different causes. Still, it is not far wrong to com- 
pare the flight of a kite with the progress of a sailing vessel, 
provided that the vessel is dragging her anchor and is moving 
upward across a current flowing diagonally to the wind. 

Kitemaking is unlike shipbuilding since the medium in 
which the kite sails is the same as that which propels it. 
Flying a motored plane or a glider is not to be compared 
with kite flying, since there is power in the motored plane 
and the lack of string in the glider. 
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I have planned kites for special purposes, and have 
resorted to higher mathematics and the principles of en- 
gineering to allow for every known and probable force. But 
I have, invariably, been surprised at their behavior on being 
sent up the first time. The kites usually flew, but like fancy 
fireworks (which usually go off), they hardly ever did just 
what was expected or planned. 

To overcome all this uncertainty, I have tried out the kites 
I am describing, and I hope that, after the boys or girls 
gain confidence, they will accept the challenge of the air, 
make other kites and tinker with them until satisfactory 
fliers are obtained. 

The kites described in this chapter offer an endless oppor- 
tunity for alteration, so that practically any figure may be 
represented with a little skill and an abundance of patience. 

No. 11. A Bow or Malay 

Bow kites are those having the cross sticks sprung into a 
bow while the spines are nearly straight. The convex (out- 
side) curvature is next to the flier, although, now and then, 
one sees a curious kite with the curve turned the other 
way. They are probably poor fliers and the curiosity lies in 
the fact that one cannot tell what they are going to do next. 

The purpose of the convex bow is to take advantage of the 
spine for a keel, and to keep the kite surface properly shaped 
to catch the wind. 

The people of the Malay Peninsula have used this kind of 
kite for many centuries, but it is thought that they borrowed 
the idea from the natives of Java who were, for a long time, 
the most expert kitemakers in the world. 

Eddy, Woglom, Kirby, and others in the United States 
either independently discovered or perfected the Malay 
kite until its performance is little short of marvelous. Each 
professional kitemaker has some little detail that distin- 
guishes his kite from the others, and which was probably 
worked out with much thought and experimentation. It is 
said that Eddy made his cross stick longer than the spine, 
that Woglom held invariably to the depth of the bow being 
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10 per cent of the length of the spine, and that Kirby made 
spine and cross equal with a greater bow, and called his kites 
“bird kites” from their proportions being like those of a bird. 
The kite described below is somewhat generalized from the 
various makers and is a most satisfactory flier. 

Prepare two sticks 3/16 my % by 26 inches and slit the 
ends as described in the Two-Stick Kite. Select a stick that 
bends uniformly for the bow. Both sticks must be straight 
and free from weakening imperfections. 



FIG. 29. METHOD OF ATTACHING BRACKETS TO STICKS SO THEY 
MAY BE FASTENED TOGETHER WITH STRING ALONE 
Both the spine and cross stick are to have brackets. 


From each end of the cross stick, measure 12% inches, and 
mark all around. From the top end of the spine, measure and 
mark at 5 and 5% inches. You will note that the length of 
the kite, inside of the slits, is 25 inches, and that the distance 
from the end of the slit to the top of the cross stick is 4% 
inches or 18 per cent of the effective length. 

From a stick the same width and thickness as those of the 
kite, cut four pieces an inch long. Lay one of these, flat side 
down, on a board, square one end and bevel the other making 
a little bracket about % inch in length. Using this piece 
as a model, shape the other three sticks like it. 

Lay the spine and cross stick in position, making sure the 
marks are right, but do not glue or wrap. Spread a little glue 
on the long face of a bracket and place it on the top mark 
of the spine as shown in Figure 29. Wrap well. Now lay the 
cross stick in place and fasten the bracket below the cross 
stick in the same manner. The brackets are to prevent the 
movement of the cross stick up and down, but they are to be 
free enough to allow its ready removal. The proper degree 
of looseness may be secured by wrapping a piece of paper 
around the cross stick and fitting closely. When the brackets 
are in place, the cross stick is withdrawn and the paper dis- 
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carded. The paper allows enough play, and prevents the glue 
from getting on the cross stick. 

Wipe off all excess glue, and bracket the cross stick in the 
same manner. Now tie the sticks together crisscross, finish- 
ing off with a knot that may be easily untied. You now have 
an intersection that is firm, but easily taken apart for carry- 
ing or storing. Start wrapping the ends of the sticks. The 
cross stick is not wrapped outside the framing string, so it 
may be finished off with an extra turn. 



FIG. 30. OUTLINE OF THE BOW KITE, FRONT AND TOP VIEW 
The top view shows the proper amount of bow. The small sketch to the 
right shows the cloth reenforcement at the stick ends. 

Frame the kite, making the necessary adjustments to 
make the sides equal. Do not draw the framing string tighter 
than is necessary to keep it straight. Take a stitch through 
the framing string of an inch inside the slits so the kite 
will present an outline as shown in Figure 30. 
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Paper the kite, spine next to the paper, and let it dry. Clip 
the stitches taken in the framing string and pull out the 
threads. Finish wrapping the ends of the spine. 

Lay the kite paper side down. Attach a strong bow string 
securely to one end of the cross just inside the framing 
string, tying so it will lead off from the center of the stick. 
It should be considerably longer than the kite is wide. Make 
a square loop of wire that will slip over the other end of the 
cross stick, but will not slide down the stick when a pull is 
exerted on it at an angle. Twist the ends of the wire together 
six or eight turns and clip off. Now run the bow string 
through the wire loop, slip the wire over the cross stick and 
bow the cross stick until the distance from the string to the 
stick at the center is about 3 inches. 

Catch the string and wire together with thumb and finger 
and remove from the stick. Tie the string to the wire in this 
position. Replace, and see if the distance from the stick to 
the string is between 2 y 2 and 3 inches. If not, readjust so the 
bow will be as near these limits as possible. 

Let down the bow, and prepare to attach the bridle. Use 
elastic bridles on tailless kites, whenever their shape will 
permit. 

Run a string through the paper at the intersection of the 
sticks and tie securely around the spine and bracket just 
below the cross stick. The string must lead off from the front 
center of the spine. Tie a loop in the string so the distance 
from the kite to the knot will be just 13 inches. Run the end 
of the string under the wrapping at the lower end of the 
spine as described for kite No. 1, and bring the length of this 
end of the bridle to 2 1 inches measured from the knot in the 
loop to the kite. Preserving the lengths, tie in the rubber 
band about 4 inches from the bottom. Be sure to attach the 
safety string. You will need it more on this kite than on those 
heretofore described. No horizontal bridle is required. 

The paper just inside the stick ends should be reenforced 
with a strip of cloth as wide as the finger. Paste the cloth, 
lay it in position on the face of the kite, and turn it over the 
edges. If the color is objectionable, cover it with kite paper. 
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The place where the bridle passes through the paper should 
be reenforced with a circular patch clipped to allow the 
string to lead through it. This may be put on the back of the 
kite. 

When dry, you will have a kite that will fly in any breeze, 
and with a bit more bow in a strong wind. No tail is needed, 
although streamers and flags may be attached as described 
in Chapter VI. 

I have made a large number of kites from the above speci- 
fications, and every one was a strong flier. Crepe paper 
makes the flight more steady. For a kite this size, crepe 
paper weighs but 1/7 of an ounce more than plain tissue, 
and gives a much better performance. The crepe-paper kite 
rated .42 ounce and the plain-paper kite rated .44 ounce per 
square foot. 

No. 12. Tetrahedral Kite 

A tetrahedron, from which the word tetrahedral is derived, 
means a solid bounded by four surfaces. In the kite, only two 
of the surfaces are utilized. A little experimenting will 
demonstrate that the sides must be triangular. The old 
puzzle to make four triangles with six matches will serve as 
an explanation. Lay three matches in the form of a triangle 
on a table. Hold three other matches between the thumb and 
lingers, and place the free ends at each angle of the triangle 
and you have solved the puzzle. If a kite frame is made on 
the same principle and any two sides are papered, a tetra- 
hedral cell or kite unit is formed. 

Doctor Alexander Graham Bell made serious attempts 
with huge kites made of tetrahedral units to solve the prob- 
lem of airplane construction and much discussion of the prin- 
ciples was to be found in the magazines between the years 
1903 and 1908. I have not found the single units to be as 
satisfactory as the bow kite, and the United States Weather 
Bureau has not found them to be as satisfactory for their 
work as the box kite perfected by Professor Martin. Since 
the tetrahedral principle is much used in making figure kites, 
the method for making a tetrahedral cell or unit is described 
in the following pages. 
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Since the arrangement of the sticks forms an ideal system 
of bracing, the sticks may be much smaller in width and 
thickness than those required for other kinds of kites having 
the same amount of surface. Prepare seven sticks J4 by yi by 
26 inches. Lay them on a table so two equilateral triangles 
are formed and one stick left over. Many ingenious plans 
have been devised to use six sticks and still provide for fold- 
ing, but to use the extra stick is the easiest and, in general, 



the most satisfactory. Pare away the wood at the ends, so 
the triangles will lie flat on the table without rocking. Do 
not let the ends lap over inch. Glue and tie. Lay one 
triangle over the other and match up the size, shape, and 
weight. Remove and allow to dry. Decide which sides of the 
triangle are to join, and glue a strip of paper to form a hinge 
while the triangular frames are spread open, and press to 
position after the frames have been carefully closed. Allow 
the hinge to dry. Now paper the sides, framework in, and 
spread the two papered triangles apart and hold in position 
by lashing the extra stick fast to their upper angles. 

Care should be exercised to get the paper at the same 
tension so the triangles will not be drawn out of shape. 
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There are various ways of attaching the bridle. One of the 
simplest ways is to attach a single string to one end of the 
hinge, and attach the kite line to this string. However, the 



A TETRAHEDRAL KITE 
The above tetrahedral kite is one of which the 
boy is justly proud. It is a cell kite of which only 
two surfaces are utilized, resulting in a triangular 
shape. 

following is a better method : Cut a string twice as long as 
the hinge, and tie a loop about one fourth the length of the 
string. Tie the kite line into the loop, and tie the longer end 
of the string to the far end of the hinge, and the shorter end 
to the near end of the hinge. The loop may be too far back, 
causing the kite to pull flat against the wind. In this case, 
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the kite will not rise. The object in making the string long 
is to provide for adjustments. 

Some patience and a stiff breeze will be necessary for a 
successful flight. These kites perform remarkably well in a 
strong wind, and will stand a very great amount of abuse. 
After a flight, untie the top stick and fold the kite together. 

A kite, made according to the above directions, rated 1 
ounce per square foot. Since the wings were set at an angle 
of 60 degrees, the effective surface was only about half the 
actual surface. It is, therefore, easy to see why this type of 
kite is adapted to strong winds: it has relatively a small 
effective surface with great strength and stability. Figure 31 
shows the completed kite. If a larger tetrahedral kite is de- 
sired, follow the picture on page 43, making the cells the size 
of the one just described. 

No. 13. An Owl 

Prepare two sticks 34 by J4 by 26 inches from whitewood. 
Prepare another stick a bit thinner about 15 inches long. 
These sticks are bent after the manner described under the 
English kite (p. 15). For the frame proper, prepare two sticks 
l /i x inch square, one 26 inches, and the other 15 inches long. 
Another 4 -inch stick about 6 inches long and a slightly thin- 
ner one of the same length will also be needed. 

Bend the sticks as shown, both at the same time, if pos- 
sible, and allow them to dry before releasing them from the 
form. The thinner stick should be bent into a semicircle, and 
wet again with hot water when you are ready to shape the 
kite. Draw the outline of the owl on paper to size, and fold 
over so both sides will be alike. It may be well to trace the 
curve for the forms from the pattern. Lash and glue the 
sticks in position as shown in Figure 32, but do not fasten 
the cross stick to the edges of the kite until after the kite is 
papered. Paper with buff paper, cutting out large eyes and 
making spectral eyes for the bird as described for the Imp 
Kite (p. 23). Yellow school paper when greased makes 
splendid eyes for this kite. Finish the eyes with black centers. 

When dry, tie the cross stick to the edges of the kite so the 
paper is about 3 inches from the intersection of the spine 
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and cross stick. Thrust the remaining *tick through the 
paper just in front of, and a little below the cross stick, 
allowing it to project downward. Tie a string to the front 
end of this stick, and draw the string to the top of the spine 
and tie off. Paper the triangle thus formed making a beak. 
This beak is very necessary, since the kite is not a true bow 
kite, and it needs a keel to keep it straight. 



FIG. 32, FRONT AND EDGE VIEWS OF THE OWL KITE 
The squares are 2 by 2 inches. 


The Owl Kite may be flown with a single bridle attached 
to the tip of the beak, but it flies better with a bridle at- 
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tached like the Bow Kite. There is no objection to using a 
side bridle, if there is a tendency toward excessive rocking. 

Draw in the features of the bird boldly with black, white, 
and yellow. Remember that the under parts of a bird are 
lighter in color than the butts of the wings or back. 

The Owl Kite rated .94 ounce per square foot. It was a 
good flier. 

No. 14. A Frog 

We have all observed the prominent hump in the small 
part of a frog’s back. Turning this hump to practical use in 
designing a kite, we are able to make a prominent keel 
which with a little bowing keeps the kite steady without a 
tail. 

Two sticks, 34 by 34 by 26 inches, and another 34 by 
34 by 20 inches are required. A fourth stick may be made a 
little wider and 6 inches long. Arrange the three long sticks 
as shown in Figure 33 ; frame and paper the kite with white 
or light gray paper, using the V-shape reenforcements de- 
scribed in Figure 4 where needed. If you care to use a piece 
of wire for the head, wrap the wire around one diagonal, 
thence to the tip of the spine and to the other diagonal, 
wrapping and finishing off as in the Imp (p. 23). The other 
curves will hardly need wire. Let the toes be free to vibrate 
in the wind. 

Thrust the remaining stick through the paper just over the 
intersection of the sticks, and glue and lash it fast to the 
sticks. Attach a string to the tip of the spine (nose) and run 
it through a slit in the short stick just put in place and from 
thence to the tail. Paper the triangle thus formed, holding it 
perpendicular to the surface of the kite if need be by small 
strips of paper or by running a string to the edge of the figure. 
Color the frog appropriately with green and black spots, 
paint in the eyes and claws, and attach a bridle from the 
nose to the tail and from one fore leg to the other. There 
should be a bow string across the back of the kite connecting 
the fore feet and another connecting the hind feet. The bow 
should be fully 3 inches. 
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If a light thread is attached to each hind foot and allowed 
to trail to the ground, many interesting stunts may be per- 
formed giving the appearance of leaps and swimming strokes 
when the threads are managed by an assistant. This kite is 
very striking, and has great possibilities of development. A 
kite, made according to the above directions weighed .98 
ounce per square foot. It was a good flier. 





FIG. 33. FRONT AND EDGE VIEW OF THE FROG KITE BEFORE 
BOWING 

The small sketch above the Frog shows the proper amount of bow. Both 
the front and hind legs will require bow strings. 

No. 15. A Shield 

Use is again made of the bow in the Shield Kite, although 
bowing alone is not sufficient to make the kite steady. Unlike 
the Bow Kite, the Shield Kite is top-heavy and needs a keel 
to keep it upright. 

A keel in front would spoil the effect of the shield so the 
keel may be put on the back of the kite. Follow the sugges- 
tions given for the Frog Kite for making the keel (Seep. 46). 

Using bunting crepe paper, the kite may be made accord- 
ing to the pattern shown in Figure 34. The keel should be 
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supported by a light stick lashed to the intersection of the 
upright and bow stick. It need not extend backward over 8 
inches. 



FIG. 34. FRONT AND EDGE VIEWS OF THE SHIELD KITE FRAME 
Observe that the keel is on the back of this kite. 


The stripes and stars will have to be cut and joined in the 
proper position according to the outline of the shield. The 
usual width of the stripes to be had in paper found on sale 
is 1.7 inches which makes the greatest possible width at the 
bottom of the blue field about 22 inches. The sticks required 
are: 

1 Spine J4 by l /\ by 26 inches, 

1 Cross by by 23 inches, 

2 Sides 3 /32 by % by 26 inches, 

1 Keel J4 by by 8 inches. 


Paper the kite, bow it, and attach the keel. Paper the keel 
with red, white, and blue if it extends the length of the kite, 
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or with red and white stripes if it extends only from the in- 
tersection of the principal sticks to the bottom of the spine. 

Attach a bridle, following the suggestions given for the 
Malay Kite, keeping the towing point as high as possible. No 
exact figures can be given, as a slight flare in the side sticks 
alters the behavior of a Shield Kite considerably. It may be 
necessary to bend the side sticks with hot water as described 
for the English Kite. Usually, if the side sticks are thin and 
sound, they may be held in shape with a string. 



FIG. 35. FRONT VIEW OF THE COMPLETED SHIELD KITE 
The bridle is attached in the same manner as that of the 
Bow Kite. 

Kites of this type are very pretty, but do not fly so well 
as those made with rattan and bamboo sticks. A kite, made 
according to Figures 34 and 35, weighed 1.08 ounce per 
square foot. It was a good flier ; in fact, in a class with the 
Star Kites and the Imp. 
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No. 16. A Triangular Box Kite 

Box kites give the boys and girls a chance to show their 
skill. They are not hard to make, but those that are carefully 
made fly ever so much better than those that are carelessly 
put together. 

The Triangular Box Kite does not have as good a rating 
as the other box kites. There is more weight per unit of lift- 
ing surface, since a clumsier arrangement is required to keep 
the sides taut. But triangular box kites fly very well, and 
they offer wonderful possibilities as keels for figure kites. 

Prepare three sticks *4 by l /% by 26 inches and make sure 
that they are straight and sound. Prepare six sticks *4 by 34 
by 15 inches and sharpen them as shown in Figure 36. Make 
sure the lengths are exactly the same. 

Cut two strips of thin firm paper 8 inches wide and 47 
inches long. Lay the two papers on the floor parallel to each 
other, the outside edges being 25 inches apart. Make the 
ends even, so a stick laid across the ends will be at right 
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FIG. 36. SKETCH OF THE DISTFNTTOM STICK FOR THE TRIANGULAR 

BOX KITE 





FIG. 37. PERSPECTIVE AND END VIEW OF THE METHOD OF ATTACH- 
ING THE STICKS TO THE PAPER OF THE TRIANGULAR BOX KITE 
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angles (square) with the edges. Glue the sticks to the paper 
as shown in Figure 37. Be sure to keep the long sticks at 
right angles to the strips of paper and not to let the papers 
slip on the floor. Let the kite dry a few hours, join the ends 
of the paper as shown in Figure 38, and attach a bridle at 
point “A.” Kites made as above are not collapsible. 

The Triangular Box Kite made from the above directions 
presented an effective surface to the wind of about one half 
the edges of the “V” and about one half the back wall ; all 
told, about 360 square inches. It weighed 1.20 ounces per 
square foot. It was an excellent kite for flying in a strong 
wind. 



No. 17. A Square Box Kite 
The history of the Square Box Kite is full of interest to all 
kitemakers. The box kite was invented, about 1892, by Har- 
grave, an Australian, who later hoped to develop the kite for 
lifting observers. The idea was not new, as the Chinese and 
Japanese both have stories of man-lifting kites of great 
antiquity. While man-lifting kites have been made and tried 
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for military purposes, the principal value of the box kite lies 
in its use for studying the conditions of the upper atmos- 
phere. It is interesting to note that the Western people in 
the space of twenty years, invented and perfected a much 
better kite when they developed the box kite, than the East- 
ern peoples, long regarded as expert kitemakers, have done in 
twenty centuries. The rectangular box kite is the usual type 
used for scientific purposes, but the square box still remains 
a great favorite for amusement. 



FIG. 39. SKETCHES OF UPRIGHT AND DIAGONAL STICKS OF THE 
SQUARE BOX KITE 

The proportions, 12 by 12 by 26 inches with paper 7 inches 
wide, are ideal. Reenforecement is hardly necessary if good- 
quality, light-weight wrapping paper is used. A string dipped 
in thin glue and applied to the paper will give enough reen- 
forcement should any be found necessary. 

Prepare four sticks J4 by by 26 inches and four others 
Yz by yi by 17 y 2 inches. Glue chips on the long sticks and 
notch the short sticks as shown in Figure 39. 

Prepare two strips of paper, 7 by 49 inches each, and lay 
them over each other smoothly and evenly. Fold the two ends 
together, letting one end project 1 inch beyond the other. 
Crease down carefully. Now bring the creased center over to 
the shorter end and crease down. Turn the 1-inch end back 
and crease down. Unfold the papers. The creases should be 
equidistant from each other, 12 inches apart, and at right 
angles to the margins. 
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Lay the papers on the floor parallel to each other, the 
outer edges 25 inches apart. The creases indicate the posi- 
tions of the sticks. 



FIG. 40. PERSPECTIVE VIEW OF THE 
SQUARE BOX KITE LET DOWN SHOW- 
ING HOW STICKS SHOULD BE SPACED 

Apply glue to the edges of the sticks opposite the chips, 
and press the first stick along the crease of the paper at the 
end having the 1-inch projection. The stick is to be between 
the crease and the end. Attach the other sticks at the follow- 
ing creases, keeping the sticks on the same sides of the 
creases as the first. In other words, starting at the 1-inch 
projection, the order will be: end of paper, stick, crease, 
stick, crease, stick, crease, stick, other end of paper. Let 
the kite dry. Then bring the two ends of the paper together, 
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sticks on the inside, so the sticks will have the same distance 
apart throughout. The kite should now appear like Figure 40. 

If you have measured correctly, your cross sticks will fit 
as shown in Figure 41, but do not attempt to fit them until 
the kite is dry and firm. The cross sticks will fit snugly 
enough to hold the kite out correctly. The cross sticks should 
be tied together. 




FIG. 41. PERSPECTIVE AND END VIEWS OF THE SQUARE BOX KITE 

Attach a single-string bridle at A (Fig. 41), and the 
kite is ready to fly. When through flying, remove the cross 
sticks and fold up. 

These kites have wonderful flying behavior, being sur- 
passed only by the bow kite. They require so little attention 
that the string may be tied to a fence and the kite will 
remain aloft. 
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For strong winds, the kite may be flown with a bridle 
attached to points A, B, C, D, the towing point falling over 
the line drawn from A to B about as far from the kite as 
its length. 

A kite made according to the above directions rated .93 
ounce per square foot (two sides) if flown sidewise. If 
flown cornerwise, the rating was .60 ounce per square foot. 
In the cornerwise rating, the diagonal was multiplied by 
four times the width of the paper since both the front and 
back surfaces have lifting power. 

There are many modifications of the Square Box Kite 
which can be made with a little experimenting. They are 
not described in detail since no new principle is used in their 
construction. Figures 42 to 44 may offer some suggestions 
for other kites of the same general plan as the square box. 

No. 18. A Rectangular Box Kite 

The Rectangular Box Kite represents the highest type of 
the kitemakers’ skill. There is considerable material in a 



FIG. 45. VIEW OF ONE END OF A RECTANGULAR BOX KITE 
The dotted lines show strings running from the corners to the tightening 
sticks. 


kite of this kind, so naturally there is a size that has the 
highest rating and the best flying performance. The weather 
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bureaus of the United States and foreign countries agree 
that a height of 6 to 8 feet and a depth of about 1 /3 of the 
height is the ideal size for high and severe flights. The widths 



FIG. 46. TWO SQUARE BOX KITES CONNECTED IN TANDEM 

If long sticks are at hand, they may run clear through the kites. The 
lattice bracing need not then be used. 

vary somewhat as do the widths of the paper or cloth. The 
average dimensions of seven United States and foreign kites 
reduced to the size possible to make from orange-crate sticks 
are as follows : 

Height, 26 inches; width, 22 inches; depth, 8^ inches; 
width of paper, 7J4 inches. 

The top cell should be divided crosswise. It is possible that 
some trouble will be had in keeping the sides taut with 
diagonal sticks alone, and since there is to be a divided cell 
at the top, it may be well to use six uprights and brace the 
kite as if it were two square box kites side by side. In fact, 
some kitemakers make their rectangular box kites from two 
or more square kites, cutting away the surplus paper after 
the kites are joined together. Another plan sometimes used 
is to stay the corners to sticks by means of strings as shown 
in Figure 45. Two sticks may be used instead of four if 
longer material is available, allowing a liberal length to 
project beyond each end of the kite. If the kite is to be kept 



58 


25 KITES THAT FLY 


set up, nothing more than carefully fitted diagonals are 
needed. If two square box kites are to be joined, it is better 
to carry them on a framework some distance apart as shown 
in Figure 46. 

Detailed directions are not given for making this kite, 
since its construction does not differ from the other box kites 
and any thoughtful boy or girl can set it up from the dimen- 
sions and description. 

The kite is to be flown flat side to the wind. A bridle loop 
twice the length of the kite attached at points BB is usually 
sufficient, although some kitemakers prefer long loops run- 
ning from the opposite corners of the front surface. In this 
case, the towing point should fall in the center line about one 
fourth or one fifth the distance from the top. 



U. S. WEATHER BUREAU KITE 

Kites are used not only for fun and sport, but are also instrumental in 
forecasting weather conditions. The above kite, used by the United States 
Weather Bureau is equipped with a meteorograph which simultaneously records 
the barometric pressure, temperature, moisture, wind, rainfall, sunshine, 
evaporation, etc. (U. S. Weather Bureau) 

A kite made from the dimensions on page 57, using plain 
diagonals glued to the sticks and glued at the intersections, 
rated .90 ounce per square foot. It was not as graceful in 
flight as the bow kite, nor as responsive as the square box, 
still it was an excellent flier and had wonderful lifting power. 
Weather Bureau kites are of this style. 
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TWO VIEWS OF U. S. WEATHER BUREAU KITE 
Two v ie wJof°ianS S a kite used by the U. S. Weather B^eaum mak.ua 
forecasts. 
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No. 19. A Butterfly Kite 
The Butterfly Kite is, in reality, a double Tetrahedral Kite 
appropriately colored and trimmed. Make the frame as 




FIG. 47. THE BUTTERFLY KITE 

Outline of markings and framing plan. Remember the lower sides of the 
wings are the sides that are seen. 

shown in Figure 47. Study the common butterflies in your 
vicinity for suggestions on shape and decoration and fit the 
frame to conform to the shape selected. While the wings are 
attached to a hinge arrangement as in the Tetrahedral Kite, 
there is no need of having the attachment stiff and rigid. 
Make the hinge of cloth, allowing plenty of play so the 
flight will be light and airy. The wings should be held apart 
by an elastic-stick arrangement as shown in Figure 49. This 
will allow the wings to flutter, and will give a fair represen- 
tation of flying. A body with legs and feelers may be made 
if desired. Tie strings around the crepe-paper body to divide 
it into the three insect parts; head, thorax, and abdomen. 
The legs and wings are borne on the thorax and the feelers 
or antennae on the head. Study a butterfly for suggestions. 
Stiffening may be worked out according to Figure 4, and the 
suggestions given in the Introduction. 
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I have made butterfly kites with a twist in the sticks that 
form the upper tip of the forewing and the lower tip of the 
opposite hind wing that performed all sorts of zigzag mo- 
tions. I usually make the tails of the butterfly’s wing slender 
enough so they do not interfere with a steady flight. 



FIG. 48. THE BUTTERFLY KITE WHILE 
FLYING 

The tips of the wings should be about as far 
apart as the distance from the wing tip to the 
body. 

I made a butterly kite after the Monarch Butterfly, and 
found it to be a good flier. Since the wings moved somewhat, 
offering a varying amount of surface to the wind, I did not 
attempt to rate it as I did the other kites. However, the 
longest sticks were yi by by 26 inches, and the completed 
kite weighed 3 ounces. 
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FIG. 49. ELASTIC DISTENTION STICK TO ALLOW SOME MOVEMENT 
TO THE WINGS OF THE BUTTERFLY KITE 
The total length should be about the same as the distance from tip of the 
wing to the body. 
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No. 20. A Yacht Kite 

The Yacht Kite may be readily constructed by following 
Figures 50 and 51. The spine or “mast” should be $4 inch 
wide to a point just above the intersection of the diagonal 
sticks. From there, it may be tapered to 34 inch square at 
the top. The total length of the spine is 26 inches. The diago- 
nals are 34 by 34 by 20 inches. The “beam” of the hull is 9 
inches and the upper yardarm 4 inches. 



The hull outline may be made of wire, although rather 
thick shavings stiffened with a little glue, are preferable. 
Frame with string as shown, paper the hull with dark paper 
and the sail with white. Bow the kite about 2 inches at the 
top, and about 3 34 inches at the bottom of the sails. The top 
sail need not be bowed. 
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Attach the bridle from the intersection of the sticks to the 
keel, keeping about the same proportions as in the case of the 
Bow Kite. 

If the flying performance is not satisfactory, run a bow- 
sprit forward from the intersection of the beam and mast 
about 10 inches and attach a “gib sail 55 as described for the 



keel of the Frog and Shield Kites. Do not forget to point the 
bowsprit upward so the tip will be on a line with the lower 
arms of the mainsail. The gib sail should not extend higher 
or lower than the mainsail. It is a good idea to let the top of 
the gib fall just below the bridle attachment and the bottom 
just above the bottom of the mainsails. If a gib is used, the 
bridle will have to be made much longer. 

A kite made according to the above directions, rated 1.10 
ounces per square foot. It proved an excellent flier. 
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Ten tailless kites have been described in this chapter, some 
of them easy to make and some of rather difficult construc- 
tion. If you have made a few tailed kites and a few tailless 


THE KITE USED IN LIEUT. COMMANDER BYRD’S POLAR EXPEDITION 
Samuel F. Perkins, the government kitemaker, is shown attaching: an 
aerial to one of the kites used by Lieut. Commander Byrd on his Polar expedi- 
tion, to be used in case of a forced landing. (Keystone View Co.) 

kites, you are now ready to make the type of kites that in- 
clude both plane surfaces and surfaces not in the same plane. 
Bird kites do not differ greatly from the butterfly kite, and 
fish kites are but modifications of the bow-kite principle. 
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The Chinese often make snake and dragon kites, made up of 
a large number of connected kites of bow type. 

As a rule, we do not have patience enough to correct a kite 
with a faulty figure. I have known many excellent figure 
kites to be thrown away when just a few minutes of intelli- 
gent work would have made them successful fliers. The im- 
portance of keeping a record of your kites and the means 
employed to correct faulty flight cannot be overestimated. 
If I correct a faulty flier and forget how I did it, I must 
study out the means of correction every time I make a 
faulty flier. And if I do not remember how faults are cor- 
rected, or do not keep a record book, I shall forever be mak- 
ing faulty fliers. 

I have given many cautions on flying kites before they 
have had time to dry. To attempt a flight when the paper is 
soft and the glue weak and the whole kite heavier than need 
be, is foolish. Reasonable patience and care will provide a 
means of acquiring much skill in one of the most ancient of 
outdoor sports. 




Chapter IV 


COMPOUND KITES 

A number of kites have recently appeared in toy stores 
that have the elements of plane-surface kites combined with 
the elements of kites with more than one plane surface. Some 
fly verv well, but many are indifferent fliers because the extra 
surface has been overdone. It has been mentioned elsewhere 
that the plane surface should not be greater than the surfaces 
not in the same plane, unless one wishes to attach a tail to the 
kite. It will be found a good plan to have the plane surfaces 



FIG. 52. BACK FRAME FOR THE TRI- 
ANGULAR BOX KITE WITH WINGS 
Observe that the square in the center is not papered. 

or wings a little smaller than the surfaces of the box or keel 
part of the kite. If a Compound Kite is then unsatisfactory 
in flying behavior, it is probably because the open space in 
the center is too small. The open space in the keel or box part 
of a Compound Kite should be from one third to two thirds 
the length of the upright sticks. The bridle should be at- 
tached so the towing point is from one sixth to one fourth 
the length of the upright sticks from the top of the kite. 

No. 21. Triangular Box Kite with Wings 
This kite may be made like the Triangular Box Kite and 
the wings added, but I find the following way to be better : 
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Prepare four sticks 3/16 by 3/16 by 26 inches for uprights. 
Prepare one stick 34 by ^ by 26 inches for the cross or wing 
spreader. Six sticks 3/16 by 3/16 by 10 inches complete the 
material for the frame. 

Lay two uprights parallel to each other, 9 inches apart ; 
even the ends and mark the sticks 9 inches from each end. 
Glue and lash the sticks in the position shown in Figure 52. 
Treat the framing and stick ends according to the method 
described for kite No. 1. Glue the paper to the sticks, and 
cut out the center of the kite as shown. It will be seen that 
the center panel of the kite is divided into thirds, the middle 



FIG. 53. SIDES OF THE TRIANGULAR 
KEEL ATTACHED TO THE BACK FRAME 
Notice the sticks that hold the triangular 
box taut. 


third being cut out. As a matter of fact, you will probably 
find that the kites fly a little better if the lower part of the 
center panel is a trifle more "than a third. For a kite using 
26-inch sticks, the upper part should be 8J4 inches and the 
lower part about 9J4 inches wide. 

Lay the kite on the floor, frame up, and attach the paper 
and the remaining sticks as shown in Figure 53. When dry, 
swing the sides of the box forward, tie the two forward sticks 
together in three or four places and the kite is ready for the 
bridle. Tie a tow string at the place designated by the circle 
and letter A in Figure 54. The towing point will have to be 
changed according to the strength of the wind, but it will 
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always be from 4J4 to 6^4 inches from the top of the kite. 
The kite made from the foregoing description weighed .80 
ounce per square foot. It was an excellent flier. 

If wider wings are desired, a longer stick may be made by 
gluing and wrapping two sticks together for two or three 
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FIG. 54. TRIANGULAR BOX KITE WITH WINGS 
COMPLETE 

Towing point will fall near the place marked A. 

inches, or a stick may be cut from other material. But 
remember the principle that the wings must be of less area 
than the box, unless you wish to fly the kite with a tail. The 
usefulness of this kind of kite to explorers is mentioned just 
below the illustration on page 64. 

No. 22. A Square Box Kite with Wings 
There is no easier way to make this strong-flying kite than 
first to make a box kite as described in No. 17, and to add 
the wings as shown in Figure 53. This method is not recom- 
mended for the Triangular Box Kite with Wings since it is 
desirable to make compound kites so they may be folded. 
Storage of kites is quite a problem at any time, and espe- 
cially if the kite has considerable thickness. Since the kite 
about to be described may be folded, the stick supporting 



COMPOUND KITES 


69 


the wings being tied to the frame, it needs but little more 
space than the Square Box Kite itself. 

The lifting power of kites of this kind is enormous, but 
sometimes they refuse to rise at all, especially in a strong 
wind. A long bridle must then be added as described for box 
kites. A little adjusting will then correct the trouble and the 
kite will tug at its string almost beyond belief. The kite is 
shown in Figure 55. 



FIG. 55. CORNER VIEW OF THE SQUARE BOX KITE WITH WINGS 
This kite may be flown in ordinary winds from the point marked by the 
letter A. For strong-wind flying, see the description of the kite for instruc- 
tions. 

A kite of the above type rated .50 ounce per square foot. 
It was an excellent flier. 

No. 23. A Military Kite 

To construct the Military Kite shown in Figure 56, follow 
the directions for constructing the Rectangular Box Kite as 
described in No. 18, with the exception of those for making 
the sticks. 
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Cut four pairs of sticks *4 by by 24 inches, lap the ends 
of each pair about 4 inches, glue and wrap, making four 
sticks 44 inches long. Slit the ends. 

Mark the sticks 11 inches from one end and tie the top of 
the back uprights of the kite at the place marked. Use the 
long sticks for diagonals, adjusting first one end and then the 
other of the kite until the kite is true and the corners square. 



kite may be necessary if the wind is strong. 

The diagonals should extend fully 11 inches beyond the back 
of the kite and a shorter distance (whatever the sticks will 
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reach) to the front. When in place, mark plainly so you may 
set the kite up easily next time. 

Frame the outer wings of the kite with string, and paper 
neatly. Glue the paper to the upright sticks and to the 
framing string, but not to the diagonals, unless you do not 
wish the kite to fold. 

Tie the diagonals where they intersect, and attach a bridle 
loop 40 inches long at points A and B. 

Figure 56 shows this kite complete. It is an excellent flier 
with great lifting power. Made according to directions, it 
has nearly 4,000 square inches of effective surface. Its rating 
is .83 ounce per square foot. 

The name “Military Kite” is used since a number of na- 
tions have experimented with kites of this type for military 
observation work. It was reported that the Germans used 
such kites but of enormous size for sending observers aloft 
from their submarines. The correspondent giving this in- 
formation indicated that cruising at a rate of 10 or 12 knots 
per hour would give the necessary “run” to lift a light man 
150 feet or so in the air. He did not say how the observer got 
down or what happened if the string broke. 

No. 24. A Windmill Kite 

Construct a Square Box Kite according to the directions 
given in No. 17 (p. 52). Prepare two sticks about hy 
by 26 inches and cross them diagonally through the bottom 
of the kite. Slit the ends. Run framing strings from the upper 
ends of the uprights through the slit in the long diagonals 
and to the lower end of the same uprights. This will give a 
triangular fin or buttress and will make the kite appear like 
a tapering windmill tower. Paper the fins, but do not glue 
the paper to the long diagonals unless you do not care to 
make the kite so it will fold. A roof may be formed with light 
sticks tied to the corners of the upper uprights, but it must 
not be completely papered. A cap of gilded paper gives the 
effect of a roof and is all that is necessary. 

The windmill wheel may be made of light sticks with the 
blades set at an angle, but a simple wheel cut from a square 



FIG. 67. WINDMILL KITE SHOWING METHOD FOR MAKING WHEEL 


Attach the bridle far enough from the wheel so it will clear. An extra 
stick may be needed for the bridle attachment. 
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of stiff paper answers every need and is not so likely to get 
out of order. Make the wheel from a piece of heavy paper or 
light cardboard about 1 5 inches square in the manner shown 
in Figure 57, stiffening it with shavings glued in place as 
needed. 

The axle or stick carrying the wheel should be about 14 
inches long and should have a small knob at each end. A 
spool cut across will do for the knobs. Punch a small hole in 
the upper front surface of the kite and pass the axle through 
to a point corresponding to the hole on the surface of the 
opposite side. Put half a spool on the axle and secure it to 
the kite surface with glue. Do not glue the stick and spool 
together. Tie the axle to the intersection of the diagonals, 
reenforce the hole made in the front surface with a patch of 
cloth on the inside ; glue the half spool (large side out) on 
the outer end of the axle and you are ready for the wheel. 

Attach the wheel with a small nail. The nail should be first 
run through a button to form a washer, then carefully forced 
into the axle until the wheel is nearly tight. 

The bridle loop will have to be quite long, say, 6 feet, and 
should be attached near the usual points of attachment for a 
box kite flown with one side to the wind. 

The complete kite, made as above, rated .92 ounce per 
square foot. It was a good flier, but not as reliable as the 
other box kites. 

Windmills are often used on kites to make certain parts 
move. Figure kites with moving eyes, automobile kites with 
revolving wheels, etc., are worked out on the same principle. 
Altering the design a little, and omitting the wheel, will make 
a lighthouse, and many other designs may be made with a 
little thought. 

No. 25. A Cross Kite 

Nearly all the square crosses, such as are used for lodge 
emblems, may be made by bowing the vertical member, leav- 
ing the horizontal member plane. Sometimes a keel on the 
back will have to be added. Should one of the slender crosses 
be desired, the box principle should be used. The more com- 
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mon types of crosses are shown in Figure 58. Some of these 
are used for religious and fraternal ceremonies, but others 
are merely decorative designs and may be used where others 
would not be appropriate. Consult an illustrated dictionary 
for the names of these designs. 



FIG. 59. CROSS KITE COMPLETE 
The bridle will work well if attached to the uprights near the upper cross 
stick. Notice the cross wings are not papered on top. 


Styles A to F are built according to the method about to 
be described. Most of the letters of the alphabet may be con- 
structed in the same way and will fly fairly well with a little 
special attention. 
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Prepare eight sticks by y& by 26 inches. Lap the sticks 
4 inches, glue and wrap, making four sticks 48 inches long. 
Using these as uprights, construct a rectangular box kite 
having a 12-inch face and a 6-inch depth. The top paper 
should be 10 inches and the bottom paper 20 inches wide. 

The diagonal sticks should measure 13 inches from notch 
to notch, and should have the ends finished as described in 
Figure 39. The diagonals should rest on chips glued to the 
uprights as described in No. 17 (p. 52). 

Prepare two sticks in the same manner as the uprights 
bringing their length to 36 inches. Lash one stick to the front 
upright, allowing an equal amount to project on each side of 



the top. The other stick should be similarly placed 12 inches 
farther down. Frame 10 inches of the ends of these sticks and 
paper neatly. Another pair of wings may be used on the back 
Cross Kite complete. One made by the author rated .90 ounce 
uprights, but it will be found that the additional pair con- 
tributes but little to the behavior or appearance of the kite. 

The bridle should be attached to the intersections of the 
uprights and upper cross sticks. The style described is the 
single-arm Latin Cross, but others may be made on the same 
general plan. 
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The Latin Cross is very pretty when made of white crepe 
paper and decorated with artificial snow, especially if flown 
at night and illuminated with an automobile spotlight. Such 
a flight is very appropriate at Easter. Figure 59 shows the 
cross kite complete. It rated .90 ounce per square foot of 
effective surface. It was a good flier. 

Style B, Figure 58, may be used for Christmas Seal ad- 
vertising, and Style H may be worked up for Red Cross 
drives. 



FIG. 61. SUGGESTION FOR A GROUP OF LETTERS TO BE PAPERED 
ON A FRAME AND FLOWN WITH A TAIL 
The squares are 2 inches square and are made with light strings. Do not 
stretch the strings too tight. Dark blue or black mosquito netting is excellent 
for kites of this kind. Bridles are to be attached in the manner described 
under the Plane-Surface Kites (p. 11). 

Of course, kites designed to make an appeal to the finer 
feelings of the spectators should be tried out carefully in 
private lest they dash down and spoil the effect they are 
supposed to make when flown in public. 
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Letters, if only a few are needed, may be made on the box 
principle. Figure 60 shows the plan for the letter A, but if 
the number of letters is considerable, they should be made 
flat, attached to a light frame and flown with a tail as in 
Figure 61. 

The writer has made the twenty-five kites as varied in 
design as possible without using special tools or material. A 
number of styles have purposely been left out, such as birds, 
flies, centipedes, Mother Goose pictures, etc., since these may 
be planned and constructed with little trouble by anyone 
who can make a good box kite. 




Chapter V 


HINTS ON FLYING 
Where to Fly 

It is easier to give instructions on where to fly than it is 
to find a suitable place. The ideal place is an open field or a 
place near a large body of water. Usually there are breezes 
or light winds in such places and troublesome obstructions 
are absent. Playgrounds and athletic parks in the larger 
cities provide room enough for ordinary flights, and it some- 
times happens that the breeze aloft is sufficient to make high 
flying worth while. Often one finds an excellent breeze at the 
surface while a study of the smoke from the higher chimneys 
and stacks shows but little breeze aloft. 

Winds whipping around corners and through streets are 
deceptive. It is well to study smoke and cloud movements 
before attempting very high flights in places of limited size. 

Most cities have regulations against flying kites in the 
streets. A little thought will show us the wisdom of such a 
ruling. But, alas! so often the rule is winked at in one part 
of the city, and rigidly enforced in another that the tempta- 
tion to fly or start the kite in the street is strong. The restric- 
tion on street flying was made, of course, for the protection 
of people in general. Formerly the safety of people driving 
horses was, probably, the reason for such rules. There is 
nothing that will more completely scare a horse out of his 
wits than a kite suddenly swooping in front of him or lashing 
him with its tail. A Japanese tells how a cavalry charge was 
broken up south of Yokohama many years ago, by flying 
kites in front of the enemy. Considering the scarcity of 
horses in that part of Japan, one is inclined to believe there 
was as much terror among the kite fliers as there was among 
the horses. 

At present, danger arises from street flying from two 
sources — traffic and electric wires. The best plan is to play 
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safe, and keep away from streets and lots where there is 
danger from traffic or contact with electric transmission 
lines. 

Buildings are responsible for contrary currents of air, and 
these cause the kite to dart when the height of the building 
is reached. The result is usually a lost or broken kite. 

There is more satisfaction in keeping your kites ready for 
use and going to a good place to fly, when the opportunity 
presents itself, than in trying to fly them in unsuitable places. 

String 

Many kinds of string are recommended for kite flying, but 
unless one is entering a tournament or preparing for some 
special kite event, no difficulty should be had in finding suit- 
able string. The heaviest carpet and button thread are good 
for smaller kites, while common white carpet warp or a good 
grade of wrapping twine will serve for those herein described. 
Medium-laid 12-cord seine twine is the best for general fly- 
ing, but it can be had only in pound hanks and is not often 
found in the smaller towns. It costs about a dollar a pound 
(1,600 feet). Good seine twine of this size will carry 10 
pounds safely and will run 100 feet to the ounce. Twenty- 
four cord seine twine is strong enough for all but professional 
flying. If you are to use seine twine, be sure to get the me- 
dium laid. Soft laid does not stand the constant strain, and 
hard laid ravels too readily. 

Some kitefliers wax their string. The string is not made 
stronger by the waxing, but, perhaps, it is made a little more 
durable and less liable to damage should it become wet. 
Waxing should be done carefully or difficulties will arise in 
winding and unwinding. The best way to wax a kite string is 
to let it run lightly over a piece of paraffin wax or candle 
a number of times instead of trying to wax it all at once. A 
very slight greasy feel to the clean hands is enough. This 
amount of waxing preserves the string, lessens the friction of 
the wind, and adds but little to the weight. 

Linen shoe thread may be used as kite string if waxed, but 
I do not like it, since it is so sharp and firm that it is a pun- 
ishment to handle it very long at a time even with a reel. Silk 
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makes a wonderful kite string for a few minutes, but the 
fibers of silk slip past each other so easily that a continued 
pull soon causes the string to break. 

Wire is sometimes mentioned by professional kite fliers. 
Without special equipment, wire is dangerous, even where 
there is no likelihood of getting tangled with electric circuits. 
The electrical condition of the atmosphere, even on clear 
days, is such that severe shocks may be given the flier if a 
wire line is used. I have received uncomfortable shocks by 
using a wet string and standing on an insulated stool ; that 
is, I received the shock when I stepped off the stool. Should 
you desire to send up an aerial for radio work, keep the wire 
grounded until you are ready to connect it to your set. Then 
ground it before disconnecting and you will have no trouble. 
It is hoped that no one will be so foolish as to try to repeat 
Benjamin Franklin’s experiment. The greatest marvel of his 
experiment is that he was not killed. 

It must not be inferred that kite flying is dangerous. It 
is not. But discretion must be observed in using wires or 
electrical equipment. 

Wind 

In Chapter III, were explained some of the conditions con- 
tributing to flying that are not generally classed with winds. 
Upward and downward currents of air are hard to detect, 
since there is little evidence of such movements unless one 
is some distance from the ground. Any kite will be buoyed 
up to some extent by upward currents, and but few will 
remain aloft if a downward current is encountered. 

Winds blowing parallel to the earth’s surface are better 
for high or sustained flights than those that rise rapidly but 
make little progress otherwise. A study of smoke or cloud 
movements will give a great deal of information of value. In 
order to judge the direction of movement comfortably and 
correctly, level a mirror, face up, on the ground and mark 
the directions on it with bits of gummed paper. The reflec- 
tions of the smoke and clouds in the mirror will move in the 
same compass direction that the smoke and clouds move in 
the sky. The mirror lessens the effect of perspective and 
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allows the observer to take a more comfortable position than 
would be possible by looking into the sky* The mirror may 
be taken afield to watch the kite if one is obliged to fly the 
kite toward the sun. 

While the kites described in this book will hardly reach 
above any but the lower clouds, still the study of cloud con- 
ditions is often helpful in choosing a good day to fly. 

Some kites fly better in one wind than they do in another. 
A properly made elastic bridle will greatly increase the 
range of wind suitable for a given kite. As a rule, a kite darts 
when a strong gust of wind strikes it, since the movement 
is too sudden to swing much of the string with the kite, and a 
small circle is described. The elastic bridle allows the kite 
to lie flatter when the gust strikes it, and to utilize the extra 
force by leaping upward. 

In the case of a tailed kite, one often finds that a kite will 
fly near the surface, but when aloft, it becomes “foxy” and 
requires more tail. If the kite is lowered and more tail added, 
difficulty is then had in raising the kite to its former height. 
The elastic bridle offsets this difficulty to a great extent, by 
allowing the kite to lie flatter so the tail will pull more nearly 
in line with the spine. 

All other things being equal, the heavier of two kites will 
stand the stronger wind. This is due to a number of causes, 
among them being greater stiffness and the fact that more 
effort is required to move a heavy body than a light one. 

For those who are fortunate enough to live near a large 
body of water, a word of caution may be in order about the 
failure of the wind. There is often an “on shore” breeze one 
time of the day, and an “off shore” breeze at another time. 
Between the two breezes, there is a period of calm which may 
be accompanied by downward currents. Sometimes the 
breeze blows one way during the day, and the other way at 
night. This change in direction is due to the different rates 
that land and water receive and radiate heat. It will be well 
to study the different times the breeze turns and to be careful 
not to have your kite out too far at the time. Sometimes 
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there is a lull in the wind at the turning of the tide that will 
influence a kite. 

A few years ago, I was interested in studying the origin of 
the trade winds along the west coast of South America. I 
used kites like No. 17, but a trifle larger than those described. 

One evening after school I sent two kites aloft, and very 
soon the leader was lost among the clouds. A little later, the 
second kite was playing hide and seek in the clouds that 
drifted at about 1,000 feet. All at once, I noticed the second 
kite settling. I reeled in the string frantically but to no avail. 
The kite continued to sink. I then pulled in the string hand 
over hand, but the wind was gone and the cold air was drift- 
ing earthward. The leader dropped through the clouds and 
started toward the sea. The second kite was now within reach 
and bore every evidence of having been in a flurry of snow 
and frost. The sun dipped below the horizon and almost like 
a stone, the leader fell with several hundred feet of string. 
I recovered part of the string, but not the kite. I was wiser 
next time, and had my kites down before the off-shore wind 
failed. 

I have had kites get into whirlwinds, and have seen them 
rise, fall, be drawn into the whirl, thrown out of the whirl, 
and torn to pieces. No two performances were the same. Lost 
and destroyed kites sometimes have scientific interest, but 
the boy or girl who has a good kite seldom cares to sacrifice 
it out of scientific curiosity. It is well, therefore, to choose 
a good place to fly, and to avoid freakish winds. 

Flying 

When you are ready to start a flight, make sure the bridle 
is in adjustment as called for in the directions. If the kite 
has been made recently, be sure it is dry. Knot the flying 
string to the tow string and stand with the back to the wind. 
When the wind pulls the kite strongly, toss the kite into the 
air and let out a little string. If the kite sinks, stop letting 
out the string until the kite gains some height, or run a few 
steps. If the kite darts suddenly, let out the string so it will 
come down easily. Do not drag the kite on the ground ; go 
to the kite and try again. If the kite does not rise or if it 
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continues to dart, it may need adjusting, or there may not 
be enough wind or there may be too much wind. If there is 
not enough wind, all that can be done is to wait for a better 
time. Sometimes running with the kite will get it up far 
enough to take advantage of a breeze that will carry it 
higher, but prolonged running has little to commend it ; in 
addition to being tiresome, it has the further disadvantage 
that more than one person is required to start the flight. 

Too much wind may be offset by using more tail in the 
case of the tailed kites, more bow in the bow kites and turn- 
ing less of the surface of the box to the wind, or shifting the 
bridle of the box kites. 

Sometimes a kite goes well for a time, but refuses to climb 
past a certain height. It may be that a strata or layer of calm 
is reached. If so, there is usually another breeze a little higher 
up moving in a different direction from that of the surface 
wind. Often the kite may be made to climb out of the calm 
by letting out a quantity of string and then giving a number 
of short pulls. In this case, the kite may continue to ascend 
after the upper wind is reached ; the various layers of air and 
their movements are shown then by the directions taken by 
the different parts of the string. 

Bear in mind that some kites are better fliers than others, 
even if made from the same directions. Small differences in 
size, rigidity, paper tension, weight, bow, and what not, all 
contribute to a kite’s performance. Kites are described in this 
book as excellent, good, fair, and moderate fliers. Some 
moderate fliers like the Fisherman Kite, require considerable 
patience to adjust and fly successfully, but those having 
other ratings fly without difficulty. Patience, prudence, and 
practice will enable anyone to learn to fly a kite. 

Adjustments 

If the bridle intersection is too high, the kite will lie too 
flat, but will probably fly in a light breeze. If the intersec- 
tion is too low, the kite becomes top-heavy and goes round 
and round or darts violently. Persistent darting to one side 
is probably due to the bridle being too short on that side. 
The towing point should be shifted accordingly. Sometimes 
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a foxy kite may be improved by using a longer bridle ; 
that is, by having the towing point farther from the kite. 

V arious ways of attaching bridles have been explained in 
the foregoing chapters, but conditions and methods of kite- 
making practiced by others may make changes necessary. 

If it is necessary to alter the position of the towing point, 
do so cautiously an inch at a time. All the loops of the bridle 
must be changed if the alteration is very much. Adjust the 
vertical string from the top, and the horizontal strings from 
both sides making fast after each adjustment. If the towing 
string slips along the bridle, it may be kept in place with a 
drop of glue. 

Darting may also be due to a lack of tail in the tailed kites 
or to a lack of bow in the bow kites. The necessary correc- 
tions are easily made. If the darting takes the form of rather 
large circles, causing the kite to gradually lose altitude, 
tighten the lower loop of the bridle a little without lowering 
the towing point. That is, equalize the pull on the upper and 
lower part of the bridle. Tailed kites usually ride at about 45 
degrees from the vertical, the tail flowing away at a greater 
angle. Bow and box kites should lie flatter when flying. Box 
kites sometimes fly with the long sticks in a horizontal posi- 
tion and refuse to climb. In this case, fix a bridle to the kite 
so the towing point will lie at a distance from the kite equal 
to about half its height and about one fifth or one third the 
distance from the top. If the wind is strong, use one third ; 
If very faint, try one fifth. 

Too much tail causes a kite to rise slowly and to be slug- 
gish in the air. Determine the least tail required and add a 
little, as the breeze may be fresher aloft and more tail will 
be needed. Too much bow lessens the lifting power of a bow 
kite and has a tendency to make the kite top-heavy. If the 
surfaces or cells of a box kite are too close together, the kite 
will be unsteady as will the tetrahedral kites if made with 
unbroken surfaces very much larger than the one described 
in this book. 
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Having acquired some knowledge of kites and flying, you 
are now in a position to plan and make stunt kites of various 
kinds. 

Winding In 

It is a good plan to allow more time for winding in than it 
takes to send the kite up. Without a reel, winding in becomes 
a task and takes away much of the kiteflier’s fun and enthu- 
siasm. It will be well to make a reel as soon as convenient if 
one expects to use more than a hundred yards of string at a 
time. Do not wind in the string too fast or the kite may dart. 
One or two plunges at a great height are nothing to worry 
about, but as the kite approaches the ground, difficulties be- 
gin to increase. To land a kite successfully near at hand 
requires some skill, and one should strive to attain at least 
a reasonable amount of it. There is no fun in finishing a suc- 
cessful flight with a disastrous landing. 

When the kite has been brought down successfully, it 
should be detached from the flying string. If it is a bow or 
box kite, it should be folded and made into a secure package. 
Tailed kites should have their tails rolled up neatly and put 
into a paper sack kept for the purpose. Tails so kept do not 
get tangled easily and are easily carried about. 

Store the kites in a safe dry place away from mice and 
rats. These animals and cockroaches are very fond of a paper 
and paste combination. Highly colored kites should be kept 
out of strong light. Take care of your kites. While the actual 
cost of materials is small, the labor required to make them 
gives them a value worthy of the best of care. 


Chapter VI 
KITE ACCESSORIES 
A Reel 

One may make a kite and fly it at moderate heights with 
no other equipment than a stick on which to wind the string, 
but many of the kites described in this book fly so well that 



FIG. 62. PARTS OF A KITE REEL 

A, disc forming ends of reel, % by 6% inches — two required; B, rod form- 
ing drum part of reel, % by 5 % inches — six required ; C, spool cut as shown, 
for handle — one required; D, flat-head (machine) bolt, % by 8-inch, washers 
and nuts as described — one required ; E, round-head stove bolt as described — 
two required ; F, base, % by 9 by 12 inches, with hole to receive upright — one 
required. The hole should be on the lower side of the drawing for left-handed 
kite fliers ; G, upright cut from 6 by 8-inch piece as shown — one required. The 
lower hole is for the brake bolt, the center hole for the axle, and the upper 
hole should be opposite the hole in the disc. A nail may then be slipped 
through the upright and the disc thus locking the reel ; H is the brake. 
Shape to fit — one required ; I is a block of sufficient thickness to place the 
brake in line with the inner disc of the drum — one required. 
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the boy or girl making them will find much enjoyment in 
high and decorative flying. 

Winding in great lengths of string becomes very tiresome, 
and often difficulty is encountered in winding the string so 
it will wind out easily the next time and yet be free from 
tangles. A reel solves the difficulties, and a good reel is so 
easily made that nobody need be without one. The only tools 



See the description for cautions about the bolt bearing the handle. The 
axle D is assembled as follows : Head of bolt, washer, reel drum, washer, nut, 
washer, upright, washer, nut, nut. The bolt carrying the brake is assembled 
as follows: Head of bolt, washer, brake block, nut set in the upright, the 
upright, washer, nut, nut. The block should be nailed lightly to the upright, 
and the upright should be glued and nailed in the base. Be sure to allow 
plenty of play between the drum and the axle, as the string will shrink at 
times and cause the reel to clamp fast to the axle. Letters same as in Fig. 62. 

needed in making a reel that are not listed in Chapter I are 
a brace and two bits. The bits should be Y of an inch and 
54 of an inch respectively. The materials required are as fol- 
lows: 

One Yz by 8-inch machine bolt with threads cut full one 
fourth the length with four washers and three nuts. 

Two >4 by 3-inch stove bolts with three washers and two 
nuts to each bolt. 

One large spool for the reel handle. 

One large nail or spike. 
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A 24-inch dowel rod, 3 feet long makes excellent rods for 
the reel drum, but the rods may be planed or whittled to 
about the right size and finished by driving through a ma- 
chine nut. Be sure they are not less than 24 of an Inch in 
diameter. The lumber and nails may be obtained from the 
ends and partition of the orange crate. The drawings in Fig- 
ures 62 and 63 describe the making of the reel step by step, 
so only a few cautions need be given in the text. 

If you are left-handed, turn the base over so the hole for 
the upright will be to your right when the longer part of the 
base is toward you. 

The hole for the crankbolt should be first countersunk on 
the inside of the disc with a 24-inch bit just deep enough to 
allow a washer and one nut to lie in it when screwed up tight. 
Bore the hole through the rest of the way with the 24 -inch 
bit. The bolt must not be screwed in past the nut, lest the 
string catch on it and be cut by the sharp edge. A good plan 
is to glue a heavy piece of paper over this attachment before 
the string is wound on. 

The block carrying the brake is countersunk in the same 
manner on the side that fits against the upright piece. The 
brake is a little troublesome to fit, so it is a good plan to fit 
it in place first, using a small nail as the pivot, then follow- 
ing the nail hole with the bits. 

Do not bore the holes for the rods clear through. Bore until 
the nib of the bit can be seen, then turn back and clean out 
the hole. Try to have the holes all the same depth, holding 
the bit perpendicular to the surface when you bore, and 
taking care that you do not unexpectedly burst through the 
board. 

The moving parts should fit snugly but should not bind or 
catch. Damp weather and tight winding make the reel hard 
to turn, but storing in a dry place usually is all that is neces- 
sary to loosen it again. 

There are many kinds of reels, some of them elaborate 
affairs, but for all ordinary flying, the one described here an- 
swers every need. 
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Messengers 

The simplest messenger is a piece of paper having a hole 
near the center and a slit so it may be pinned around the 
string. These go only toward the kite, and after a number 
have been sent up, interfere with the flying. The trick of 
getting the messenger to return has been described in many 
magazine articles ; in almost every case, it depends on folding 
the sail at the right time so the messenger glides back under 
the force of gravity. The messenger shown in Figure 64 does 
not fold the sail, but sets it at an angle so that the wind aids 
in sending the messenger back to the flier. Various releases 
have been devised, but I do not think any as simple and as 
positive as the one here described. A yacht is the usual form 
of messenger, although I have seen a messenger shaped like 
a mouse run up the kite string to be later overtaken and 
brought back by one shaped like a cat. But fancy messengers 
call for good flying conditions, and too much disappointment 
should not accompany their failure to perform. 

If a yacht messenger is to be used, make the hull of thin 
cardboard, fitted to blocks of thin light wood. The center 
block is a spring mousetrap, spring toward the prow, bait 
treadle down. The jaw is prevented from going too far for- 
ward by a check made of a strong rubber band and a string. 
Two light sticks are fitted to the sides of the jaw for a mast, 
and to the mast is rigged a sail. Parchment paper or tracing 
cloth makes a good sail. The bowsprit passes through the 
stem of the vessel and makes contact with the treadle of the 
trap. The trip on the string may be almost anything that is 
large enough to do the trick without adding unnecessary 
weight to the system. A small ring or even a short stick 
serves very well. The trip should be placed some distance 
from the kite, about the place where the string curves sharply 
upward. 

The yacht is hung to the kite line by means of little screw 
eyes that have been spread a trifle so the string may pass into 
them without having to be cut and threaded through. A hole 
will have to be made in the trap to allow the string to pass. 
The whole scheme is to have the sail erect when the messen- 
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ger is climbing, and when the trap is thrown, to have the sail 
swing forward parallel to the string. Both gravity and the 
wind will aid in returning the messenger to the flier. 

No dimensions are given, since the style of vessel is one of 
individual choice. The author has one that is 12 inches long 
and weighs 3 ounces. In a stiff breeze it works very well. 

Parachutes 

To make a parachute, roll a cone of tissue paper about 10 
inches in diameter and 8 inches deep. When nicely shaped, 
paste it together and let it dry. The shape and size may be 
obtained by cutting out a circle of paper 14 inches in diame- 
ter and then cutting out a piece like a fourth of a pie and 
pasting the edges of the cut together. When dry, crumple the 
paper until soft and glue 4 threads about 2 feet long at equal 
distances around the base of the cone. Holding the cone by 
the tip, even the threads and knot together. Experiment a 
little to find a pebble that will make the parachute open and 
sail when dropped from a short distance. The pebble may 
be attached to the threads by wrapping it in a tuft of cloth or 
crepe paper. 

A parachute may be made over a crock or mixing bowl, 
and if you care to take the trouble, one may be built up with 
a number of sections cut like those of an umbrella. Do not 
use too much paste or glue or the parachute will be too stiff 
to open. 

The most satisfactory attachment is a combination attach- 
ment and release. 

Time Release 

Stir a spoonful of gunpowder or saltpeter in a few spoon- 
fuls of water. When dissolved, stir in a quantity of common 
string. Let the string become thoroughly soaked and then 
hang it in loops to dry. The string is now a slow fuse. Cut 
off a piece, and determine roughly its rate of burning. Usu- 
ally, it will burn from 1 to 2 inches per minute, so a few 
inches is sufficient for each release. Tie a thread to the para- 
chute loop, and suspend the parachute a few inches from the 
kite. In case of kite No. 10, suspend from the lower cross 
stick. Then tie a piece of fuse string to the thread, or run the 
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thread through the fuse with a needle. When everything is 
ready, light the tip of the fuse and put up the kite. A para- 
chute on each side is better than one, as the kite is more 
easily balanced. 

Fuses are also used for releasing camera shutters in 
making aerial photographs, for opening boxes aloft, and for 
setting off fireworks high in the air. Firecrackers, punk, and 
cigarettes have been used for fuses, but the manufactured 
fuse works better, unless a signal is needed at a given time 
as described in the paragraph on photography (p. 95). 

A Confetti Shower 

Secure a small pasteboard box that has a loose overlapping 
lid. Attach the lid at one end by means of a paper hinge. 
Sew a loop of fuse through the end so the lid will be re- 
leased when the fuse burns away. The box is to hang to the 
kite string, lid down, and hinge next to the flier. A longer 
fuse should be tied around the thread fastening the box to 
the line, but care must be taken lest the kite line get afire. 
Put a handful of confetti, chopped paper, bran, chaff, or 
maple seeds in the box, attach to the kite line, light both 
fuses and send aloft. Do not allow too much fuse as there is 
a limit to the time a box will remain flying in the air without 
interfering with the flight of the kite. Some fliers prefer to 
fix the box to the string, and reel in for another charge. 

A box 200 feet above the ground gives a wonderful effect; 
even at a less height the experiment is very pretty and well 
worth the time and effort. 

Decorations 

Bear in mind that the tail of a kite is for a definite pur- 
pose, so do not burden it with unnecessary decorations. 
Carry your banners and flags on the kite line some distance 
from the kite. A banner should be hung in the proper posi- 
tion, and the top should be hung straight. By top, is meant 
the part of the banner that is the top when the banner is in 
the proper position to be read or examined. Fasten a light 
stick to this margin of the banner and hang it on the kite line 
so it will be horizontal when the height is reached where the 
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banner is to fly. A trial or two may be necessary in order to 
secure the proper adjustment. 

A national flag should fly horizontally, with the stick 
fastened to the margin of the flag that goes next to the mast 
or staff. Have the stick a trifle longer than the width of the 
flag and hang the stick vertically from the kite line with a 
guy cord tied to the bottom of the stick and to the kite line 
so the proper position will be kept. Be sure the flag flies right 
side up. Flying a flag upside down is a signal of distress and 
should be done only in time of dire need. Do not fly any flag 
or banner above any national flag. Only the chaplain’s pen- 
nant is permitted to fly above the United States flag, and 
that only under certain conditions. Other flags not of na- 
tional character, banners, or pennants may be flown lower 
on the kite line. Pennants are usually attached directly to 
the line. Streamers may be fixed to the kite line to suit. It is 
well not to overdo the decoration of a kite. Put up more kites 
rather than load a given kite or team of kites too much. 

Kites in Tandem and Teams 

Kites for team flying should be tried out singly since a 
lazy kite will offset a good one with the result that the weight 
of both will hang on the line. 

“He has too many kites on one string,” is a saying equiva- 
lent to “too many irons in the fire” and is often heard, espe- 
cially from older people. It is possible to have too many kites 
on one string, but three or four may be managed nicely with 
only a few precautions. Fly the first one about 200 feet, and 
the second one about half that distance on another string. 
Then tie the two strings securely to a small ring, cast-iron 
preferred, since a wire ring may open and release the kites. 

A heavier string should be attached, the two flown about 
200 feet, another ring added into which the third kite should 
be tied. It should be flying about 100 feet before it is tied in. 
Put up the second kite behind the leader, the third kite be- 
hind the team, etc., to avoid getting tangled. Decorations 
should be attached to the same ring as one of the kites. Only 
two sizes of string are necessary for kites like the ones here 
described. 
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Photography prom Kites 

First of all, use an inexpensive camera or kodak until you 
are sure that no disaster is likely to occur. Even then, a 
parachute a yard square attached to the handle and folded 
neatly so it will open in the event of a fall, may be a wise 
precaution. 

Arrange a rubber band so it will jerk the shutter across or 
release it according to the make of camera. Then relieve the 
shutter from the pull of the rubber by a string to which is 
attached a fuse. Experiment with the release until you hit 
upon a plan that will work. Stubborn cases may be solved by 
using a firecracker with a long fuse made as described, and 
the release string running through the firecracker. Or, use a 
cartridge made by taking a few turns of wrapping paper 
around a pencil and glued so a shell is formed open at one 
end. Into this, place half a teaspoonful of black powder, in- 
sert the fuse deep into the powder, glue up the open end and 
run the shutter string through the body of the cartridge. A 
puff of smoke tells one when the shutter has been snapped. 
It may be necessary to rig the shutter control to a light stick. 

Observe the rules necessary for making a good picture at 
the surface, such as focus for folding cameras, direction of 
light, pointing, changing the film, etc., and do not take it 
too much to heart if you fail the first few times. There is a 
knack in taking pictures from kites that must be mastered 
before one can be sure of success. 

If you do not care to use a firecracker or cartridge, you 
may time the fuse, allowing plenty of time extra for it to 
work. Or, you may tie a tuft of paper to the fuse so it will 
be released a minute after the shutter. It will drift down 
slowly, and may be spied even if it is not seen the moment 
of its release. 

A number of articles have been published on using a cam- 
era obscura, or dark box with a lens at one end and waxed 
paper at the other, to catch views of the country visible from 
the kite but not visible to the flier. The articles seem to be 
copied from a foreign writer who suggested that the picture 
focused on. the waxed paper be examined by a telescope. Ask 
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any photographer what he thinks about it and you will be 
convinced of its absurdity. A mirror might work if the angle 
made with the observer could be preserved, but the range of 
vision with such an aerial periscope is too limited to interest 
us. It is better to use photography and to take a chance of 
getting what we want in the picture. 

For warrior kites, kite battles, etc., the reader is referred 
to books that deal with kite tournaments. 




Chapter VII 


USEFUL INFORMATION 

Many things will occur to the amateur kitemaker that will 
be worth writing down for future use. In this chapter are 
given a few useful recipes and directions. 

Paste 

A good paste may be made of flour. Sift a heaping table- 
spoonful of flour into a cup of lukewarm water. Beat thor- 
oughly in order to remove all lumps. Add a scant teaspoonful 
of sugar and pour into a saucepan or other convenient 
utensil. Into the flour mixture pour a cup of vigorously boil- 
ing water stirring constantly. Keep at a boiling temperature, 
and stir until the color becomes opalescent. Then stir in a 
half teaspoonful of ground cloves or cinnamon and transfer 
to a jar or can. Let the paste cool before using, thinning if 
necessary with warm water. 

The manufacturers of minute tapioca describe a paste that 
is unsurpassed: One cup boiling water; 2 level tablespoon- 
fuls minute tapioca; 3 level tablespoonfuls sugar; 1 tea- 
spoonful lemon juice ; 1 pinch salt ; 1 large pinch cinnamon. 

Stir the ingredients into the boiling water and cook in a 
double boiler until very thick. A little salt added to the water 
in the outer vessel raises the boiling point and lessens the 
time required for cooking. Let the paste cool before using. 
Keep covered when not in use, and the paste will keep a long 
time. 

Glue 

Various kinds of liquid glue are to be had, the standard 
brands being very satisfactory. Prepared glue is costly, but 
only a little is required. Too much glue is almost as bad as 
none at all. When gluing kite sticks, a thin even coat on 
clean, dry wood is much better than a heavy daub on a damp 
or dirty stick. After gluing, the sticks should be held together 
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with a clamp or by wrapping with string, but the sticks 
should not be clamped too tightly or they may break at the 
joint. 

Liquid glue should be thinned with warm water when it is 
to be used on paper. The regular strength is thicker than 
need be, and it adds extra weight. 

If you prefer to make your own glue, select clean sticks 
or flakes of glue and beat them into fine pieces. This may be 



FIG. 65. GLUE POT MADE FROM 
TWO EMPTY CANS AND A 
PIECE OF WIRE. 

Tlxe inner can is kept above the 
outer can to prevent burning the 
glue. 

done by putting the glue into a cloth, covering the cloth 
with several thicknesses of newspaper and breaking with a 
hammer. Avoid ground glue, since much of the stuff sold for 
glue is really calciminers* sizing and is unfit for joining. After 
the glue is beaten to bits, select one large and one small tin 
can, beat down the rough edges, and wash the cans carefully. 
Punch two holes opposite each other near the top of the large 
can and two holes opposite each other about an inch from 
the top of the smaller can. Arrange a bail as shown in Figure 
65. A cheap brush completes the outfit. 

Place about an inch of broken glue in the inner can and 
cover with cold water. Let it stand several hours in a moder- 
ately warm room. Then fill the outer can half full of clean 
water and heat to just below the boiling point until the glue 
in the inner can melts. The glue is then ready for use, and 
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should be applied hot. Do not boil vigorously lest the pot 
boil over. Do not leave the brush in the glue, but clean it out 
when you have finished using it. The water in the outer can 
must be kept clean, so it should be drained out and the glue 
outfit put in a clean, dry place when not in use. 

It is a good plan to make up only a small amount of glue 
at a time, since mixed glue decomposes rapidly in warm 
weather. If care is taken to keep the remaining glue in a cool 
dry place, it may be reheated and used without special atten- 
tion. If the glue is dry, a little water will have to be added 
before heating, but if the glue is gummy,* or gives easily un- 
der the pressure of a stick, try reheating without adding 
water. 

Built-up Sticks 

In making large kites, it often happens that no suitable 
sticks may be had. One must either have the sticks planed 
out of heavier stock, or build up a stick or sticks from light 
material. I prefer the built-up stick, since the extra material 



plain lap for a built-up 

STICK 

Not so desirable as Fiy. 67. 


may be put where it is needed. If we make, a kite stick fry 
gluing sticks together as shown In Figure 66* and another 
like that shown in Figure 67, the latter wlllhfre the mofte 
satisfactory. The rib may be flared out to secure ffre 
vantage of a flat stick at intersections. The principal paart 


of the stick and the rib should be made 
together after they are dry and strong, 
stick of a kind is required, they should be 
same kind of materials 
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same board or one nearly like it. Sticks of unequal weight, 
stiffness, and tendency to warp will result if built-up sticks 



FIG. 67. A BUILT-UP STICK 

Notice the joints of the two members do not lie directly over each other. 


are made in a haphazard way. A stick built up from orange- 
crate boards, and shaped like the one shown in Figure 67, 
will be found very satisfactory for all-round work. To make 
such a stick, proceed as follows : 

Select two or three boards having a straight edge grain 
showing both white and pink wood. Cut sticks enough from 
the pink side of the boards to give sufficient length when 
lapped about three inches. Mark the board so you can tell 
one side from the other, and so you can keep the grain run- 
ning in the same direction. Keep the same side of the strips 
uppermost when joining. Split out the sticks rather than cut 
them out, allowing plenty of width for final dressing and 
bringing to size. Mark and cut as shown in Figure 68. 



A little practice with a sharp knife will enable you to cut the 
bevels for the joint with a single stroke. A plane may be used 
if needed. Lay the sticks out on a solid board placing a paper 
under the joints so the glue will not stick them fast to the 
board. Line them up carefully and glue firmly together by 
applying hot glue and nailing a block over the joint taking 
care that the nails do not injure the stick. Clamps may be 
used if obtainable. 

Build up another stick in the same manner, using the white 
part of the wood. 

Allow the two members to dry 24 hours in a warm, dry 
room, then carefully remove the blocks. 
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Plane each member down to the desired width, using a 
tight string or a straight board to gauge their straightness. 
Finish the flat edges with very light planing. Use the pink 
stick for the principal part and the white stick for the rib. 
The joints or the two members should not come directly to- 
gether, but should be at least five inches apart. 

Having shaped the rib to suit, blocks should be prepared 
so the two members may be clamped every four inches. Ap- 
ply hot glue and block or clamp without delay. Wipe off the 
excess glue and let dry at least 24 hours before using. Sand- 
paper lightly, using a block of wood with the sandpaper bent 
over the corner so you may get into the angle between the 
two members. If a flare of the rib is desired, it should be 
added last and wrapped in place with string. A light coat of 
shellac or varnish keeps out moisture and preserves the wood. 

Sometimes a little glue or a shaving glued in place will 
stiffen a flimsy stick or will correct a built-up stick that will 
not behave like the others. 

Larger Kites 

You will not have great success in making very large kites 
without special materials, although a kite two or three times 
the size of the ones described herein can be made with a 
little care using built-up sticks made from orange-crate 
boards. Suppose one wishes to make a two-stick kite without 
making numerous joints in the sticks. A little calculation will 
show that a kite times as large each way may be made 
with very little more effort than one twice as large, while a 
kite three times as large will require an extra splice in the 
sticks. Multiplying each dimension by 2J4, we have, length 65 
inches, width 55 inches. If the weight goes above ounces, 
we are losing flying performance for the sake of size. 

Since the kite will be but very little thicker than the small 
one from which it is copied, the sticks need not be made 1 by 
inch as one might at first think. Using boards of the 
thickness of orange-crate material, a built-up stick Y\ inch 
Wide for the principal member and with, a rib ihdb 
high will be found ample. The cross stick may be made a 
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little lighter. Lay the flat sides of the sticks together, the 
spine next to the paper ; frame and paper as usual. 

Thin paper will have to be reenforced in large kites. The 
gummed paper tape used for sealing boxes and packages is 
excellent for reenforcing. Small amounts may often be had 
from merchants for a few cents. If the tape is not easy to ob- 
tain, cut strips of heavy paper 2 inches wide and long enough 
to reach a few inches beyond the kite in each direction. Paste 
evenly, transfer to a clean table, pasted side up, and butt the 
thin paper together on the pasted strip. Let the paper dry 
before moving. String dipped in glue and laid across the 
cr£pe of cr&pe paper makes a good reenforcement. The paper 
must first be drawn to the tension desired and objectionable 
wrinkles removed. 

For a large kite, it is better, to use a wide tail rather than 
to increase the length of the tail. Four-inch festoon may 
be had, which if increased by a narrow festoon on each 
side, brings the width of the tail to seven inches. The area 
of the two-stick kite described in Chapter I is 268 square 
inches and the area of the tail is 1^4 X 15 X 12 = 270 square 
inches. The area of a festoon tail should be about the area 
of the kite. Then for a 7-inch tail, a little figuring will give 
the proper length. Area of kite inside the framing string = J4 
of 64 X 54 inches = 1,728 square inches. The tail should be 
1,728 divided by 7 = 247 inches long which is a bit under 21 
feet. Of course, other kinds of tails will have to be worked 
out by experiment. 

Taels 

While paper festooning is recommended for tails, it is not 
always at hand. A piece of paper folded a number of times 
into long pleats and cut here and there with the scissors as 
our grandmothers used to cut shelf paper gives a light fancy 
design that offers considerable resistance to the air. A string 
should be glued down the center line and bits of gay colored 
paper pasted along the edge. When dry, the tail may be 
shaped up with the scissors. 

Many kitemakers cling to the string tail with twists of 
paper tied in at regular intervals, with a bright-colored cloth 
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at the end. There is no objection to such a tail, if it is kept 
fluffy, but if hurriedly made, it is likely to be heavy and 
stiff in its motion. 

Suggestions have been given for special tails, such as the 
string of fish for the Fisherman, the skipping rope for the 
Girl, and the ladder for the Balloon. In the case of the Imp, 
the kite was made to serve the tail instead of the tail to serve 
the kite. Since imps are supposed to have tails, the tail was 
made and the appropriate figure attached. 

A comet kite made with a five-point or six-point star as a 
head and with appropriate streamers for a tail should not be 
difficult to construct, and should have great possibilities for 
decoration. 

If one can get the round festooning, a little color, a little 
trimming, and a little patience will develop an excellent tail 
shaped like a snake. Change the lines of the Frog Kite a trifle 
and add a limber tail and an alligator may be had with little 
trouble. The tail of a kite is not a nuisance — it is a possi- 
bility. 

To Find the Altitude of a Kite 

It is not an easy matter to find the altitude at which a 
kite flies. A little thought will make it clear that neither the 
angle at which a kite flies nor the amount of string used will 
determine the height. In fact, one cannot always determine 
the height of ascent by knowing both the amount of string 
and the angle since lateral currents and unequal strata of 
air do not allow the string to follow any regular curve. 

All observations to give correct results must be made from 
two positions or stations a known distance apart. If the 
angles at which the kite flies and the distance the stations 
are apart are known, the altitude may be computed by spe- 
cial methods. But the easiest way is by using what may be 
called a “dinograph.” You can make one easily as follows : 

Select one of the end boards of an orange crate, and either 
rule it into squares or paste a sheet of squared paper on it. • 
Half-inch squares will answer very well. Drive a row of 
brads along the right-hand edge, putting one br^d in each 
square as shown in Figures 69 and 70. Select a piece of 
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braided fishline 3 feet long and tie the middle to the brad in 
the upper right-hand corner. Attach iron nuts or other small 
heavy objects to each end of the string. Let one string and 
nut hang outside the brads, and the other inside just clearing 
the board. To make an observation, let the strings hang free 
as plumb lines. Sight along the top edge of the board, AB, 



to the kite. When the 
tion, secure it taut along the lace of 
a tack. Without moving the kite, wal 
some distance, say ISO feet, and 


you finds Its posi- 
the board by means of 
directly toward it lor 
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under the fifteenth brad from the top (that is, the sixteenth 
brad in the row) and observe as before. The intersection of 
the two strings will indicate on the board the altitude the kite 
is flying. You will note that the squares in this case are taken 
as 10 feet, since you allowed 15 squares for the 150-foot line 
between the observations. Then if the strings intersect or 



The plumb C is held in place while the plumb D is released as de- 
scribed in the text. The squares in this case are considered as being ten 
feet square. The plumb lines intersect at a point between the eighth 
and ninth square from the row of brads. The distance represented is 
therefore nearly 85 feet which represents the height the kite is above 
the observer. That would be about 90 feet from the ground. The 
squares may be given any value desired. In this case, if the squares 
are taken as 25 feet, the fifteenth square (sixteenth brad) would repre- 
sent a base line of 875 feet, and the intersection would read off 
8% X 25 =212.5 feet, plus the height of the observer, (say 4.5 feet) 
giving 217 feet for the altitude of the kite. Do not be dissappointed 
in this device. Kite altitudes are nearly always overestimated. When 
a great deal of string is used, a single kite is seldom higher than a 
fifth of the length of the string. 
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cross at squares to the left of the line of brads, the kite 
is flying at an altitude of 85 feet. 

There are two sources of error ; namely, imperfections of 
the instrument, and imperfections in the observations. Since 
the plumb lines do not form their angles from the same brad, 
a slight error creeps into the plotting but the error cannot be 
greater than the distance the brads are apart. The width of 
the strings also makes another error probable, but this may 
be offset by reading the right of one string and the left of 
the other, and taking an average. Be careful that the strings 
do not scrape on the board and that the wind does not blow 
the nuts while making an observation. 

The ground between the observation stations may not be 
level. One should avoid broken country for observations, or 
else allow for the difference in the altitudes when the final 
plotting is made. A clinograph may have adjustments to take 
care of these errors, but a little judgment will correct such 
errors as are likely to arise. Figures 69 and 70 show the 
clinograph in the positions of the two observations and also 
the method for reading the altitude of the kite directly from 
the plotted readings. 

Records 

Keep a record of your kites and how they perform. Every 
kite should have a distinguishing mark and should bear your 
name and address on the frame. Almost anyone will return a 
kite or kiteframe to its owner. Select a blank book and enter 
the name, rating, dates of flying, and flying ability of each 
kite you make. Tell its good points, its bad points, and how 
the latter were corrected. You will soon have a valuable 
handbook that will assist you in building almost any kind of 
kite desired. 
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U. S. Weather Bureau, 41, 57, 58, 59 

Waxing string, 80 

Weather Bureau, 41, 57, 58, 59 

Where to fly, 79 

Wind, 81 

Winding in, 86 

Windmill kite, 71 

Wire, flying, 81 
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rigorously accurate ; necessary to both advanced student and amateur music lover. 
436 musical passages, vii -f 407 pp. 20334-4 Paperbound $2.75 
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Johann Sebastian Bach, Philipp Spitta. One of the great classics of musicology, 
this definitive analysis of Bach's music (and life) has never been surpassed. Lucid, 
nontechnical analyses of hundreds of pieces ( 30 pages devoted to St. Matthew Pas- 
sion, 26 to B Minor Mass). Also includes major analysis of 18th-century music. 
450 musical examples. 40-page musical supplement. Total of xx + 1799pp. 

(EUK) 22278-0, 22279-9 Two volumes, Ciothbound $17.50 

Mozart and His Piano Concertos, Cuthbert Girdlestone. The only full-length 
study of an important area of Mozart’s creativity. Provides detailed analyses of all 
23 concertos, traces inspirational sources. 417 musical examples. Second edition. 
509pp. 21271-8 Paperbound $3.50 

The Perfect Wagnerite: A Commentary on the Niblung's Ring, George 
Bernard Shaw. Brilliant and still relevant criticism in remarkable essays on 
Wagner’s Ring cycle, Shaw’s ideas on political and social ideology behind the 
plots, role of Leitmotifs, vocal requisites, etc. Prefaces, xxi -j- 136pp. 

(USO) 21707-8 Paperbound $1.75 

Don Giovanni, W. A. Mozart. Complete libretto, modern English translation; 
biographies of composer and librettist; accounts of early performances and critical 
reaction. Lavishly illustrated. All the material you need to understand and 
appreciate this great work. Dover Opera Guide and Libretto Series; translated 
and introduced by Ellen Bleiler. 92 illustrations. 209pp. 

21134-7 Paperbound $2.00 

Basic Electricity, U. S. Bureau of Naval Personel. Originally a training course, 
best non-technical coverage of basic theory of electricity and its applications. Funda- 
mental concepts, batteries, circuits, conductors and wiring techniques, AC and DC, 
inductance and capacitance, generators, motors, transformers, magnetic amplifiers, 
synchros, servomechanisms, etc. Also covers blue-prints, electrical diagrams, etc. 
Many questions, with answers. 349 illustrations, x -j- 448pp. 6 l /i x 9 1 /4* 

20973-3 Paperbound $3.50 

Reproduction of Sound, Edgar Villchur. Thorough coverage for laymen of 
high fidelity systems, reproducing systems in general, needles, amplifiers, preamps, 
loudspeakers, feedback, explaining physical background. "A rare talent for making 
technicalities vividly comprehensible,” R. Darrell, High Fidelity. 69 figures, 
iv -p 92pp. 21515-6 Paperbound $135 

Hear Me Talkin' to Ya: The Story of Jazz as Told by the Men Who 
Made It, Nat Shapiro and Nat Hentoff. Louis Armstrong, Fats Waller, Jo Jones, 
Clarence Williams, Billy Holiday, Duke Ellington, Jelly Roll Morton and dozens 
of other jazz greats tell how it was in Chicago's South Side, New Orleans, depres- 
sion Harlem and the modern West Coast as jazz was bom and grew, xvi -f 429pp. 

21726-4 Paperbound $3.00 

Fables of Aesop, translated by Sir Roger L’Estrange. A reproduction of the very 
rare 1931 Paris edition; a selection of the most interesting fables, together with 50 
imaginative drawings by Alexander Calder. v + 128pp. 6y 2 x9 l /4- 

21780-9 Paperbound $1.50 
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Against the Grain (A Rebours), Joris K. Huysmans. Filled with weird images, 
evidences of a bizarre imagination, exotic experiments with hallucinatory drugs, 
rich tastes and smells and the diversions of its sybarite hero Due Jean des Esseintes, 
this classic novel pushed 19th-century literary decadence to its limits. Full un- 
abridged edition. Do not confuse this with abridged editions generally sold. Intro- 
duction by Havelock Ellis, xlix + 206pp. 22190-3 Paperbound $2.50 

Variorum Shakespeare: Hamlet. Edited by Horace H. Furness; a landmark 
of American scholarship. Exhaustive footnotes and appendices treat all doubtful 
words and phrases, as well as suggested critical emendations throughout the play’s 
history. First volume contains editor’s own text, collated with all Quartos and 
Folios. Second volume contains full first Quarto, translations of Shakespeare’s 
sources (Belleforest, and Saxo Grammaticus), Der Bestrafte Brudermord, and many 
essays on critical and historical points of interest by major authorities of past and 
present. Includes details of staging and costuming over the years. By far the 
best edition available for serious students of Shakespeare. Total of xx -j- 905pp. 

21004-9, 21005-7, 2 volumes, Paperbound $7.00 

A Life of William Shakespeare, Sir Sidney Lee. This is the standard life of 
Shakespeare, summarizing everything known about Shakespeare and his plays. 
Incredibly rich in material, broad in coverage, clear and judicious, it has served 
thousands as the best introduction to Shakespeare. 1931 edition. 9 plates, 
xxix + 792pp. 21967-4 Paperbound $4.50 

Masters of the Drama, John Gassner. Most comprehensive history of the drama 
in print, covering every tradition from Greeks to modem Europe and America, 
including India, Far East, etc. Covers more than 800 dramatists, 2000 plays, with 
biographical material, plot summaries, theatre history, criticism, etc. "Best of its 
kind in English,” New Republic. 77 illustrations, xxii + 890pp. 

20100-7 Clothbound $10.00 

The Evolution of the English Language, George McKnight. The growth 
of English, from the 14th century to the present. Unusual, non-technical account 
presents basic information in very interesting form: sound shifts, change in grammar 
and syntax, vocabulary growth, similar topics. Abundantly illustrateckPwith quota- 
tions. Formerly Modern English in the Making . xii -f- 590pp. 

21932-1 Paperbound $4.00 

An Etymological Dictionary of Modern English, Ernest Weekley. Fullest, 
richest work of its sort, by foremost British lexicographer. Detailed word histories, 
including many colloquial and archaic words; extensive quotations. Do not con- 
fuse this with the Concise Etymological Dictionary, which is much abridged. Total 
of xxvii -f 830pp. 6 1 / 2 x 9%. 

21873-2, 21874-0 Two volumes, Paperbound $7.90 

Flatland: A Romance of Many Dimensions, E. A. Abbott. Classic of 
science-fiction explores ramifications of life in a two-dimensional world, and what 
happens when a three-dimensional being intrudes. Amusing reading, but also use- 
ful as introduction to thought about hyperspace. Introduction by Banesh Hoffmann. 
16 illustrations, xx -j- 103pp. 20001-9 Paperbound $1.25 
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POEMS OF Anne Bradstreet, edited with an introduction by Robert Hutchinson. 
A new selection of poems by America’s first poet and perhaps the first significant 
woman poet in the English language. 48 poems display her development in works 
of considerable variety — love poems, domestic poems, religious meditations, formal 
elegies, "quaternions,” etc. Notes, bibliography, viii -j- 222pp. 

22160-1 Paperbound $2.50 

Three Gothic Novels: The Castle of Otranto by Horace Walpole; 
Vathek by William Beckford; The Vampyre by John Polidori, with Frag- 
ment of a Novel by Lord Byron, edited by E. F. Bleiler. The first Gothic 
novel, by Walpole; the finest Oriental tale in English, by Beckford; powerful 
Romantic supernatural story in versions by Polidori and Byron. All extremely 
important in history of literature; all still exciting, packed with supernatural 
thrills, ghosts, haunted castles, magic, etc. xl + 291pp. 

21232-7 Paperbound $2.50 

The Best Tales of Hoffmann, E. T. A. Hoffmann. 10 of Hoffmann’s most 
important stories, in modern re-editings of standard translations: Nutcracker and 
the King of Mice, Signor Formica, Automata, The Sandman, Rath Krespel, The 
Golden Flowerpot, Master Martin the Cooper, The Mines of Falun, The King’s 
Betrothed, A New Year’s Eve Adventure. 7 illustrations by Hoffmann. Edited 
by E. F. Bleiler. xxxix + 419pp. 21793-0 Paperbound £3.00 

Ghost and Horror Stories of Ambrose Bierce, Ambrose Bierce. 23 strikingly 
modem stories of the horrors latent in the human mind: The Eyes of the Panther, 
The Damned Thing, An Occurrence at Owl Creek Bridge, An Inhabitant of Carcosa, 
etc., plus the dream-essay, Visions of the Night. Edited by E. F. Bleiler. xxii 
-f 199pp. 20767-6 Paperbound $1.50 

Best Ghost Stories of J. S. LeFanu, J. Sheridan LeFanu. Finest stories by 
Victorian master often considered greatest supernatural writer of all. Carmilla, 
Green Tea, The Haunted Baronet, The Familiar, and 12 others. Most never before 
available in the U. S. A. Edited by E. F. Bleiler. 8 illustrations from Victorian 
publications, xvii *-{- 467pp. 20415-4 Paperbound $3.00 


Mathematical Foundations of Information Theory, A. I. Khinchin. Com- 
prehensive introduction to work of Shannon, McMillan, Feinstein and Khinchin, 
placing these investigations on a rigorous mathematical basis. Covers entropy 
concept in probability theory, uniqueness theorem. Shannon’s inequality, ergodic 
sources, the E property, martingale concept, noise, Feinstein’s fundamental lemma, 
Shanon's first and second theorems. Translated by R. A. Silverman and M. D. 
Friedman, iii -f 120pp. 60434-9 Paperbound $2.00 


Seven Science Fiction Novels, H. G. Wells. The standard collection of the 
great novels. Complete, unabridged. First Men m the Moon, Island of Dr. Moreau , 
War of the Worlds , Food of the Gods, Invisible Mm, Time Machine, In the Days 
of the Comet. Not only science fiction fans, but every educated person owes it to 
himself to read these novels. 1015pp. (USO) 20264-X Clothbound $6.00 
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Last and First Men and Star Maker, Two Science Fiction Novels, Olaf 
Stapledon. Greatest future histories in science fiction. In the first, human intelli- 
gence is the '‘hero,” through strange paths of evolution, interplanetary invasions, 
incredible technologies, near extinctions and reemergences. Star Maker describes the 
quest of a band of star rovers for intelligence itself, through time and space: weird 
inhuman civilizations, crustacean minds, symbiotic worlds, etc. Complete, un- 
abridged. v -f- 438pp. (USO) 21962-3 Paperbound $2.50 

Three Prophetic Novels, H. G. Wells. Stages of a consistently planned future 
for mankind. When the Sleeper Wakes, and A Story of the Days to Come, anticipate 
Brave New World and 1984, in the 21st Century; The Time Machine, only com- 
plete version in print, shows farther future and the end of mankind. All show 
Wells’s greatest gifts as storyteller and novelist. Edited by E. F. Bleiler. x 
-f- 335pp. (USO) 20605-X Paperbound $2-50 

The Devil’s Dictionary, Ambrose Bierce. America’s own Oscar Wilde — 
Ambrose Bierce — offers his barbed iconoclastic wisdom in over 1,000 definitions 
hailed by H. L. Mencken as "some of the most gorgeous witticisms in the English 
language.” 145pp. 20487-1 Paperbound $1.25 

Max and Moritz, Wilhelm Busch. Great children’s classic, father of comic 
strip, of two bad boys, Max and Moritz. Also Ker and Plunk (Plisch und Plumm), 
Cat and Mouse, Deceitful Henry, Ice-Peter, The Boy and the Pipe, and five other 
pieces. Original German, with English translation. Edited by H. Arthur Klein; 
translations by various hands and H. Arthur Klein, vi -f 216pp. 

20181-3 Paperbound $2.00 

Pigs is Pigs and Other Favorites, Ellis Parker Butler. The title story is one 
of the best humor short stories, as Mike Flannery obfuscates biology and English. 
Also included, That Pup of Murchison’s, The Great American Pie Company, and 
Perkins of Portland. 14 illustrations. v + 109pp. 21532-6 Paperbound $1.25 

The Peterkin Papers, Lucretia P. Hale. It takes genius to be as stupidly mad as 
the Peterkins, as they decide to become wise, celebrate the "Fourth,” keep a cow, 
and otherwise strain the resources of the Lady from Philadelphia. Basic book of 
American humor. 153 illustrations. 219pp. 20794-3 Paperbound $2.00 

Perrault’s Fairy Tales, translated by A. E. Johnson and S. R. Iittlewood, with 
34 full-page illustrations by Gustave Dore. All the original Perrault stories — 
Cinderella, Sleeping Beauty, Bluebeard, Little Red Riding Hood, Puss in Boots, Tom 
Thumb, etc.— with their witty verse morals and the magnificent illustrations of 
DorA One of the five or six great books of European fairy tales, viii -f 117PP* 
gi^ x xi. 22311-6 Paperbound $2.00 

Old Hungarian Fairy Tales, Baroness Orczy. Favorites translated and adapted 
by author of the Scarlet Pimpernel. Eight fairy tales include "The Suitors of Princess 
Fire-Fly,” "The Twin Hunchbacks,” "Mr. Cuttlefish's Love Story,” and "The 
Enchanted Cat.” This little volume of magic and adventure will captivate children 
as it has for generations. 90 drawings by Montagu Barstow. 96pp. 

(USO) 22293-4 Paperbound $1.95 
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The Red Fairy Book, Andrew Lang. Lang’s color fairy books have long been 
children's favorites* This volume includes Rapunzel, Jack and the Bean-stalk and 
35 other stories, familiar and unfamiliar. 4 plates, 93 illustrations x -f* 367pp. 

21673-X Paperbound $2.50 

THE Blue Fairy Book, Andrew Lang. Lang’s tales come from all countries and all 
times. Here are 37 tales from Grimm, the Arabian Nights, Greek Mythology, and 
other fascinating sources. 8 plates, 130 illustrations, xi + 390pp. 

21437-0 Paperbound $2.75 

Household Stories by the Brothers Grimm. Classic English-language edition 
of the well-known tales — Rumpelstiltskin, Snow White, Hansel and Gretel, The 
Twelve Brothers, Faithful John, Rapunzel, Tom Thumb (52 stories in all). Trans- 
lated into simple, straightforward English by Lucy Crane. Ornamented with head- 
pieces, vignettes, elaborate decorative initials and a dozen full-page illustrations by 
Walter Crane, x + 269pp. 21080-4 Paperbound $2.00 

The Merry Adventures of Robin Hood, Howard Pyle. The finest modem ver- 
sions of the traditional ballads and tales about the great English outlaw. Howard 
Pyle's complete prose version, with every word, every illustration of the first edition. 
Do not confuse this facsimile of the original (1883) with modern editions that 
change text or illustrations. 23 plates plus many page decorations, xxii + 296pp. 

22043-5 Paperbound $2.75 

The Story of King Arthur and His Knights, Howard Pyle. The finest chil- 
dren’s version of the life of King Arthur; brilliantly retold by Pyle, with 48 of his 
most imaginative illustrations, xviii + 313pp. 6% x 9%. 

21445-1 Paperbound $2.50 

The Wonderful Wizard of Oz, L. Frank Baum. America’s finest children's 
book in facsimile of first edition with all Denslow illustrations in full color. The 
edition a child should have. Introduction by Martin Gardner. 23 color plates, 
scores of drawings, iv -j- 267pp. 20691-2 Paperbound $2.50 

The Marvelous Land of Oz, L. Frank Baum. The second Oz book, every bit as 
imaginative as the Wizard. The hero is a boy named Tip, but the Scarecrow and the 
Tin Woodman are back, as is the Oz magic. 16 color plates, 120 drawings by John 
R. Neill. 287pp. 20692-0 Paperbound $2.50 

The Magical Monarch of Mo, L. Frank Baum. Remarkable adventures in a land 
even stranger than Oz. The best of Baum’s books not in the Oz series. 15 color 
plates and dozens of drawings by Frank Verbeck. xviii -f- 237pp. 

21892-9 Paperbound $2.25 

The Bad Child’s Book of Beasts, More Beasts for Worse Children, A 
Moral Alphabet, Hilaire Belloc. Three complete humor classics in one volume. 
Be kind to the frog, and do not call him names . . . and 28 other Whimsical animals. 
Familiar favorites and some not so well known. Illustrated by Basil Blackwell. 
156pp. (USO) 20749-8 Paperbound $1.50 
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East O’ the Sun and West O’ the Moon, George W. Dasent. Considered the 
best of all translations of these Norwegian folk tales, this collection has been enjoyed 
by generations of children (and folklorists too) . Includes True and Untrue, Why the 
Sea is Salt, East O’ the Sun and West O’ the Moon, Why the Bear is Stumpy-Tailed, 
Boots and the Troll, The Cock and the Hen, Rich Peter the Pedlar, and 52 more. 
The only edition with all 59 tales. 77 illustrations by Erik Werenskioid and Theodor 
Kittelsen, xv -f 418pp. 22521-6 Paperbound $3.50 

Goops and How to be Them, Gelett Burgess. Classic of tongue-in-cheek humor, 
masquerading as etiquette book. 87 verses, twice as many cartoons, show mis- 
chievous Goops as they demonstrate to children virtues of table manners, neatness, 
courtesy, etc. Favorite for generations, viii -{- 88pp. 6 l /i x 9%. 

22233-0 Paperbound $1.50 

Alice’s Adventures Under Ground, Lewis Carroll. The first version, quite 
different from the final Alice in Wonderland, printed out by Carroll himself with 
his own illustrations. Complete facsimile of the "million dollar” manuscript Carroll 
gave to Alice Liddell in 1864. Introduction by Martin Gardner, viii 96pp. Title 
and dedication pages in color. 21482-6 Paperbound $1.25 

The Brownies, Their Book, Palmer Cox. Small as mice, cunning as foxes, exu- 
berant and full of mischief, the Brownies go to the zoo, toy shop, seashore, circus, 
etc., in 24 verse adventures and 266 illustrations. Long a favorite, since their first 
appearance in St. Nicholas Magazine, xi -f- 144pp. 6% x 9*4. 

21265-3 Paperbound $1.75 

Songs of Childhood, Walter De La Mare. Published (under the pseudonym 
Walter Ramal) when De La Mare was only 29, this charming collection has long 
been a favorite children’s book. A facsimile of the first edition in paper, the 47 poems 
capture the simplicity of the nursery rhyme and the ballad, including such lyrics as 
I Met Eve, Tartary, The Silver Penny, vii -f 106pp. (USO) 21972-0 Paperbound 

$2.00 

The Complete Nonsense of Edward Lear, Edward Lear. The finest 19th-century 
humorist-cartoonist in full: all nonsense limericks, zany alphabets, Owl and Pussy- 
cat, songs, nonsense botany, and more than 500 illustrations by Lear himself. Edited 
by Holbrook Jackson, xxix + 287pp. (USO) 20167-8 Paperbound $2.00 

Billy Whiskers: The Autobiography of a Goat, Frances Trego Montgomery. 
A favorite of children since the early 20th century, here are the escapades of that 
rambunctious, irresistible and mischievous goat — Billy Whiskers. Much in the 
spirit of Feck's Bad Boy, this is a book that children never tire of reading or hearing. 
All the original familiar illustrations by W. H. Fry are included: 6 color plates, 
18 black and white drawings. 159pp. 22345-0 Paperbound $2.00 

Mother Goose Melodies. Faithful republication of the fabulously rare Munroe 
and Francis "copyright 1833” Boston edition— the most important Mother Goose 
collection, usually referred to as the "original.” Familiar rhymes plus many rare 
ones, with wonderful old woodcut illustrations. Edited by E. F. Bleiler. 128pp. 
41/2x6%. 22577-1 Paperbound $1.00 
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Bridge Squeezes Complete; or. Winning End Play Strategy, 
Clyde E. Love. (21968-2) $2.50 
The 8th Book of Tan, Sam Loyd. (2201 1-7) $2.00 
Mazes and Labyrinths; Their History and Development, 
W. H. Matthews. (22614-X) $2.50 
Puzzle, Quiz and Stunt Fun, Jerome S. Meyer. (20337-9) 
$2.50 

Paper Folding for Beginners, William D. Murray and Francis 
J. Rigney. (20713-7) $1.25 

Magic and Showmanship: A Handbook for Conjurers, 
Henning Nelms. (22337-X) $3.00 
Ask Me Another: A Book of Literary Quizzes, George S. 
Phyllides. (22321-3) $2.50 

Finger Plays for Nursery and Kindergarten, Emilie Pouls- 
son. (22588-7) $1.50 

Tangrams: 330 Puzzles, Ronald C. Read. (21483-4) $1.50 
Bridge Conventions, Finesses and Coups, Terence Reese. 
(22631-X) $2.00 

Bidding a Bridge Hand, Terence Reese. (22830-4) $2.50 
Bridge for Bright Beginners, Terence Reese. (22942-4) 
$1.75 

Play Bridge with Reese, Terence Reese. (22313-2) $2.50 
Geometric Exercises in Paper Folding, Sundara T. Row. 
(21594-6) $1.50 

Duplicate Bridge, Alfred Sheinwold. (22741-3) $2.00 
Mazes and Labyrinths: A Book of Puzzles, Walter Shepherd. 
(.20731-5) $1.35 

Big Book of Mazes and Labyrinths, Walter Shepherd. 
(22951-3) $2.00 

Indian Sign Language, William Tomkins. (22029-X) $1.25 
The Precision Bidding System in Bridge, C. C. Wei. 
(21171-1) $1.50 

The Book of Jacks and Jack Games: Follow My Fancy, 
Marta Weigle. (22081-8) $1.50 


Paperbound unless otherwise indicated. Prices subject to change 
without notice. Available at your book dealer ,or write for free 
catalogues to Dept. Rec., Dover Publications, Inc. 180 Varick 
Street, New York, N. Y. 10014. Please indicate your field of 
interest. Each year Dover publishes over 200 classical records 
and books in music, fine art, science, mathematics, languages, 
philosophy, chess, puzzles, literature, nature, anthropology, 
antiques, history, folklore, art instruction, adventure, and other 

Manufactured in the U,S-A. 
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